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RESEARCH MEMORANDUM

FORCE AND PRESSURE CBARACTERISTICS FCR A SERIES OF NOSE
INIETS AT MACE NUMBERS FROM 1.59 TO 1.88
I - ISENTROPIC~-SPIXE ALL-EXTERNAL COMPRESSION INLET

By L. J. Obery and G. W. Englert

SUMMARY

An experimentel investigation to determine the external and
internal flow characteristics of a typical ram-Jet~inlet configuration
of an external-compression type utilizing an lsentroplic spike and a
subsonio diffuser was conducted in the NACA lewis 8- by 6-foot super-
sonic wind tummel. The model was investigated over a range of mass-
flow ratios at angles of attack up to 10°, free-stream Mach numbers of
1.59, 1.79, and 1.99, and e Reynolds number of approximately 2.4 x 106
based on inlet diameter.

Comparison of the resulte at zero angle of attack with various
theories shows that the skin-friction end additive-drag components
were predlcted at all mass-flow ratios and extrapolation of the experi-
mental pressure-drag curves showed close agreement with the theoretical
value predicted at a mass-flow ratic of unity. The variation of the
lift~ and pitching-moment coefflcients with angle of attack were pre-
dicted reesonsbly well at the critical mess-flow ratios; however, the
incremental drag due to angle of attack was considerably underestimeted.

The experimentel investigation showed thet the drag coefficient
decreased with increasing mess-flow ratio, increased with free-stream
Mach number at a glven mess-flow ratio, and decreased wilth increasing
free-stream Mach number at critical mass-flow ratios. These trends
were largely due to the variation of the additive drag component wi‘bh

© magg~flow ratio and free-stream Mech number.

Longitudinal pressure distributions measured over the extermal
surface of the model at various mass-flow ratlios and several angles
of atback show that the most severe effects of these variables on
the pressure distributions extend approximately 1.5 diameters down-
gtream of the cowl lip.

Shock oscillation occurred at the two higher Mach numbers and
increased in severity with angle of attack and free-stream Mach number.
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INTRODUCTION

L

Internal and external serodynamic characterlstics of & series of
supersonic inlets operating without heat addition were investigated

in the NACA Iewls 8- by 8-foot supersonic wind tunnel.

.-
o

The date presented herein were obtained from the investlgation &
of an all-externasl, lsentroplc-compression-type inlet operating over _
a range of mass-flow ratios, at angles of attack from 0° to 109, Mach
numbers 1.58, 1.79, and 1.99, end an average Reynolds number of
2.4 x 10° based on inlet diameter.

The purposes of thle lnvestigatlon were: (l_) to experimentally
determine ‘the pressure, force, and moment characteristics of a typlical
inlet configuration, and (2) to correlate these results with existing
theory where possible. :

SYMBOLS

The following symbols are used In this report: g
Cp drag coefficient, D/aySy - =
Cr skin-friction drag coefficient based on wetted area
Cy, 1ift coefficlent, L/q_oSm
Cy pitching-moment coefficient about base of model, G/qgSyl

p- .

CP pressure coefficlent, 220
D drag '
d diameter at area of maximum cross section, 0.677 foot
G pitching moment about base of modsl
L 1ife
1 length of model, 4.96 feet
M Me.ch number .
m mass flow
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i total pressure

P static pressure

q yoM° /2

S cross-sectional area

Se inlet capture area defined by cowl 1lip, 0.1920 sguare foot
Sm maximum cross-sectional area, 0.3601 square foot
U veloclity

u velocity in boundary layer
x,r,8 cylindrical coordinates

¥y distance from model surface
4 angle of atbtack

y ratio of specific heats, 1l.40
el boundary-layer thickness
Subscripts:

a additive

£ friction

1 local

i) pressure

0 free stream

1 cowl lip

2 station at x = 7.558 inches
3 combustion~chamber inlet

5 minimum area st plug
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APPARATUS AND PROCEDURE

A photograph of the pressure model 1s shown In rigure 1. The
force model was geomstrically identical to the pressure model except
that the pressure-tube conduits and the boundary-layer rsake were
removed. Aft of station 7.875 (fig. 2(a)), the model and the apparatus
used in this investigation were identlical to the equipment reported in
reference 1. The spike (fig. 2(c)) was designed to produce an infinite
number of infinitesimal compression waves and wes so placed that the,
point of coalescence of the compresslion waves would occur ahead of the
cowl lip at Mach number 1.8. (See reference 2.) The cowl (fig. 2(b))
had a blunt, subsonlc leading edge as shown in detail A in figure 2.
Coordinates for the model arv presented in table I.

The axlal veriation of geometric area ratio was caloulated In the
manner described in reference 1l and is shown in figure 3. The reduc-
tion 1n avea ratio from =x/D = O +%o 0.375 was associated with the design
condition of subsonlc flow entering the inlet and the constant-area region
from x/D = 0.375 to 0.500 was included to permit stebilization of the
boundary layer before the beginmning of subsonic compression. Reference
statlions throughout the model and other terms are defined in figure 4.

The instrumentation of both force and pressure models wag 1lden-
tical to that of reference 1, except that the total-pressure rakes at
the leading edge of the struts were omlitted. The locations of the
various pressure tubes are glven In table II.

Both models werse investigated at Mach numbers of 1.59, 1.79, and

1.99, angles of attack from 0° to 10°, and over a renge of mass-flow
ratios. The Reynolds number based on inlet dismeter (0.495 ft) varied

from 2.3 x 108 to 2.5 x 106.

Cne of the baslc parameters for the enalysis of the data is con-
sldered to be the mass-flow ratlo. The mess-flow ratlio is deflned
es the ratio of the air entering the engine to the air In a free-gtream
tube having a diameter equal to the cowl diemeter of 5.912 inches.

Caelculetlon of the mags flow through the englne was based on
choking at the exit plug at the geometric exit area and the totel pres-
sure measured in the combustion chamber. A correction factor of 0.98,
based on subseguent callbratlon of the diffuser and on the mass flow
calculated by the method of reference 3, was then applied to the data.

2035
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RESULTS AND DISCUSSION
External-Flow Characteristics

Zero angle of attack. - The variation of the drag coefficlent
with mass-flow ratlio 1s presented in figure 5 for three Mech numbers
and zero angle of attack. The drag coefficlent was defined to include
all the forces parallel to the flight dlrection acting on the extermal
body surfece and on the outermost entering streamline. As figure 5
ghows, the drag coefficlent increased rapidly at all Mach numbers as
the mass-flow ratio decreased, and at a given mass-flow ratio the drag
coefficlent lncreased with Mach number. The drag at critical mass
flow, however, decreaged with increasing Mech number. This decresse
is shown more clearly in figure 6 by the variation of minimum drag
coefficient with Mech number. In order to provlide an understending
of the variations noted in the total drag, the variations of the com-
ponents of pressure, skin friection, and additive drags are separately
analyzed.

The varliaetion of the pressure-drag coefficlient with mass-flow
ratio for three Mach numbers and zero angle Jf attack is presented in
figure 7. The pressure-irag coefficient was obtained by graphical
integration of measured statlc pressures over the extsrnal portion
of the body. Theoreticel valuves for s mass-flow ratio of 1 were
determined from theoretical pressure distributions obtalned by the
method of references 4 and 5, with the assumption that the small
reglon of transonic flow sbout the 0.0l6-1nch radius of the cowl lip
had a negligible effect on the remaining flow field. Extrapolstion
of the experimental curves to a mass-flow ratlo of unity indicates
good agreement between experiment and theory.

The experimental pressure-drag coefficlents increased with free-
stream Mach number et & given mase-flow ratio and decreased with
decreaging mass-flow ratio, all having attalned 2 negative value at
mass~-flow ratios less than 0.65. The negatlve pressure drag resulted
from regions of high acceleration about the inlet, the extent end
the magnltude of which are shown in Tligure 8 where the axlal pressure
‘distributions for e rangs of mass-flow ratios and three Mach numbers
are presented. Flgure 8 shows that the low pressures produced by
the high acceleration extended approximately l.5 dismeterd downstream
of the lip. The decrease in the pressure coefficients bebtween dis-
meter ratios x/d of 4 and 5 resulted from the change in slope of the
extornal surface, whereas the decrease at x/d % 2 and 3.25 for free-
stream Mach numbers of 1.79 and 1.99, respectively, were due to weak
tunnel disturbances. Also plotted in figure 8 are the theoretical
pressure distributions calculsted for mass-flow ratios of 1.0. These

<AlEERENevEn
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curves indicate the limiting value of the pressure.loading as the
mess~-flow ratio approached unity. Addlitional pressure-distribution
data are presented in tables IITI to VI.

The variation of skin-friction drag coefficlent with mass-flow
ratio ls presented in figure 9. The friction drag was computed by
the method of reference 6 based on the changs in momentum in the
boundary layer corrected for the loss across the inlet sghock. Sample
calculations showed that, for high mess-flow ratios, exclusion of the
effect of the pressure gradient over the forward portion of the model
surfece increased the momentum decrement by an amount corresponding
to approximately l.5 percent of the friction-drag coefficient. In
view of this small quantity, no pressure-gradient corrections werse
applied to the date.

Ap shown in figure 9, the skin-friction dreg coefficient wes
essentielly independent of mass-flow ratio and decreased only slightly
between Mach numbers l1l.59 and 1l.79. Thée measured friction-drag coef-
ficlents are compared in figure 10 with values calculated by the method
of reference 7. The good agreement indicates that two-dimensional
theory predicts the frictlon drag on this model.

Representative boundary-layer profiles are plotted in figure 1ll.
For e glven free-gtream Mach number, the:decrease in local Mach number
ag the meess-flow ratio decreased corregponded to the inoreased losses
across the bow wave, as dlscussed in reference 6.

The boundary leyer wes assumed to extend to the points marked on
the curves of filgure 11 in the vicinity of y = 0.6. Reducing the
date In the assumed boundary layer to the more ususl form, as presented
in figure 12, shows that the profiles follow closely the 1/7th power
lawe. :

The variation of additive drag coefficlent with mess-flow ratio
ls presented in figwre 13. The additive drag was calculated as the
momentum change from free-stream conditions to station 7.558 (flow
stations O to 2). The theoretical curves were obtained from the one-
dimensionel enalysis presented In reference 8, modlfled at Mach
number 1.59 to account for supersonic additive drag. The theoretical
calculations were based on a 20° conical spike ingtead of the actual
curvature of the spike. As flgure 13 shows, the additive drag rapidly
incresged with decresging mass-Tlow ratio and Increased with free-gtream
Mach number for a fixed mass-flow retlio. Except in the reglon of shock
osclllation, the agreement with the theoreticel curve is reasonable.

L LIRS W
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A comparison of the sum of the drag components determined from
the pressure data with the measured total drag from the balaence is
presented in figure 14 and shows excellent agreement in all but the
shock-oscillation reglon. The camponents of drag show that the lnocrease
in drag with decreasing mass-flow ratlio 1is largely caused by the
increase in additive drag. Also, most of the increase in drag with Mach
nunmber for a constant mess-flow ratio can be attributed to an Incresse
in additive drag.

Angle of attack. - The veriation of total-drag coefficient with
mass-flow ratio for various angles of attack and for three Mach
numbers is shown in figure 15. TFor a given free-stream Mach number
and mass-flow ratio, the drag coefficlent increased with angle of
attack. This trend was largely due to en increase in the drag com-
ponent of the normal force, inasmuch asg calculations not Included in
this report show that the axial force coefficient was approximetely
constent and thus contributed little to the change in drag coefficlent
wilth angle of attack. Shock oscillation increased In severity with
angle of sttack and Mach number and apparently ceused & decrease In
fdreg coefficient; however, because of the unreliability of the data
(particularly the mass flow) in this region, no conclusions are
warranted. .

The 1lift and pitching-moment coefflclents were defined to include
only the effects of the external flow over the body and were calcu-
lated by subtracting the internal forces and moments from the mesasured
deta. The lift-and pitching-moment coefficlents are presented in fig-
ures 16 and 17, respectively, as functions of mass-flow ratlo.

An additive 1ift and thus also.an additive pitching moment are
present when there 1s spillage over the cowl at angles of attack.
These components are due to deflectlon of the entering streamlines in
the reglon between the inlet-shock configuration and the cowl lip.

The additive effects are included in hoth coefficlents, inasmuch as
it was impossible to determine them with the existing Instrumentation.
The measured pitching-moment coefficlent was reduced by assuming that
the turning of the Internal flow from the free-stream directlion to
the angle of attack of the body ocourred at the cowl lip, thus deter-
mining the location of the normal force produced by the lnternal flow.
Although this assumption 1s not strictly true, 1t 1s probably within
the accuracy of the measurements. Both 1ift and pitching moment tended
to decrease slightly with decreasing mess-flow ratic at all angles of,
attack. This decrease 1s due to the change in mass flow spilled over
the engine because only the extermal flow contributed to either
coefficient.
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As with other date, shock oscillation at tlmes produced erratic veri-
gtions in both 1ift and pltching moment and no conclusions were drawn from
the data in these reglons. The center of pressure locations, as shown
in figure 18, were qulte erratic in the osclllation regions, but generally
wore looabed approximately 4.5 to 5 diameters shead of the base.’

The variation of the serodynamic characteristics with angle of
attack at critical mess flow ls presented in flgure 19; also presented
for a mass~flow ratio of 1.00 is the theoretical varietion of 1lift,
increment of drag, and pitching moment with angle of attack, as calcu-
lated by the method of reference 9, modified for an open-nose body and
assuming no end effects. Theory reasonably well predicted the 1lift
and pltching moment varlation but appreclably underestimated the
increment of drag due to angle of attack.

A typlcal verilation of pressure distributlon over the top and bottom
gurfaces of the model 1is shown in figure 20 for the four angles of attack
at ocritical conditions. .The inoreased pressure coefficlent over the
bottom surface of the body due to angle of attack extends over the length
of the body; however, cross-flow separatlion over the top surface starting
at x/D = 1.5 to 2.0 is indicated because the pressure coefficient is
approximetely zero and independent of angle of attack. The dlp in the
curves between x/b = 4 and 5 resulted from the change Iin slope of the body.
Pressure coefficlents for other operating conditlions are presented in
tables IIT to VI.

Representative schlieren photographs shown in figure 21 illustrate
the change in shock configuration with angle of attack for the three
Mach numbers at critical mass-flow ratios. The bow wave at radil
greater than the cowl llp shows little change In curvature or orien-
tation wlth respsct to the free stream as the angle of attack ls varied.
The shock configuration on the cone and at radll less than the cowl
radlus is appreciadbly changed and regions of separation on the upper
part of the cone surface are apparent.. - -

Oscillation of the normal shock ahead of the cowl ocourred at
Mach numbers of 1.79 and 1.99 in the subcritical regime, as shown in
the schlieren hilgh-speed motion plcture filme of figure 22. At zero
angle of attack and & mase-flow ratio of approximetely 0.42 (fig. 22(a)),
one type of oscillation is shown. Some of the frames in the sequence
shown have been deleted. The actual cycles conslsted of a movement of
the normel shock to the tlp, es shown In frames 1 to 4, three short
pulses of the type shown In frames 4 to 8, and a return of the shock
to ite original position (frames 9 to 23). The frequency of this cycle
hes been estimated at 50 oscillatlions per second. At an angle of
attack of 3° and a lower mass-flow ratio, a single pulse oscillating
at approximately 230 cyclee per second was observed (fig. 22(b)). No

ComDmL -
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frames have been omitted from this sequence. Both figures 22(a) and
22(b) show that separation occurred at the spike and increased in meg-
nitude as the bow wave progressively moved forward of the cowl lip.
The oscillation data are not consldered numericelly relisble, but were
presented as dashed lines in the figures to show soms of the qualita-
tive effects of shock osclllation. The occurrence of shock oscillation
differed in the two models. For example, at zero angle of attack and
Mach numbers 1.79 and 1.99, shock oscillation occurred in the pressure
model but not in the force model. Slight differences in instrumentation
and test conditlons may account for this phenomenon.

Internal-Flow Characteristics

Zero angle of attack. - The veriation of total-pressure recovery
and combustion-chamber Mech number with mass-flow ratio is shown in
figure 23. The measured totel pressure Pz was corrected to conform

wlth the static pressure measured in the combustion chamber and the
mass flow. The combustion-chamber Mach number presented was calcu-
lated assuming isentropic expansion from the annular area of the com-
bustion chamber to the cross-sectional area of the combustlon chamber
wilth the sting removed. The total-pressure recovery was approximetely
constant with mass-flow ratio in the subcritical range at Mach num-
ber 1.59, but decreased slightly for the higher Mach numbers due +to
shock oscillatlon.

The peak racovery wes somewhat lower than that obtalned In refer-
ence 2, because the splke location of this inlet was not optimized for
maximum pressure recovery but wes compromised to obtain low drag and
reasonably high pressure recovery.

A breakiown of the measured total-pressure losses into inlet and
subsonic-~diffuser losses 1s presented in figure 24 as a function of
masgs-flow retio. The almost consgtant pressure recovery in the sub-
critical regime may be attrlibuted to the fact that as the mass flow
was decreased, the supersonic losses APo,z/Po increased at approxi-

mately the same rate that the subsonic losses AP2,3/PO decreasged.

At criticel mess flow, the subsonic losses accounted for approxi-
mately 5 percent of the avallable total pressure for all Mach numbers.

The performance of the subsonic diffuser is presented in fig-
ure 25 in terms of total-, static-, and dynamic-pressure parameters.
The total-pressure recovery for the subsonic diffuser P3/P2 wa.g

approximately independent of Mach number in the stable portion of the
subcritical regime; however, the total-pressure loss expressed in

SR
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terms of the dynamlc prsssure AP/qz increased with free-stream Mach

number. 'This increase is bellieved to result from differences in inlet
boundary-layer conditlons (reference 10). Subsequent subsonic-
dlffuser studies indicate that epproximately 4 percent of the ftotal
avallable pressure was lost due to the support struts.

_ The Mach-number profilesd, as determined by the combustion-
chamber rake, are shown in flgure 26.at six clrcumferential stations.
As the mags flow decreased the proflles messured by the four side
rakes epproached the profiles determined by the top and bottom rakes,
indicating that the wake offects of the support struts decreased with
decreasing mags-flow ratio.

Angle of attack. - The tobtal-pressure recovery and the combustlon-
chamber Mach number were independent of angle of attack up to 6°
(fig. 27) at Mach number 1.59. At en angle of attack of 10° and a
Mach number of 1.58, the pressure rescovery waes reduced approximestely
1 percent and no effect was noted in the combustion-chamber Mach number.
At Mach numbers 1.79 end 1.99 and modsrate angles of attack, however,
shock oscillation was encountered and a severs reduction in total-pressure
recovery resulted. Angles of attack up to and including 6° reduced the
maximum amount of mass flow avallable to the diffuser by the reduction
in inlet area (that is 85 by the cosine of the angle of attack). At an
angle of attack of 10° » however, a reduction in maass flow larger than
that due to the reduction in proJected inlet area wae attained, prob-
ably due to choking in the upper quadrant, as mentioned in reference 1.

The internsl-pressure distribution curves presented In figure 28
show that the pressure coefficlent over the bottom surface of the
diffuser was approximately independent of angle of attack up to and
including 6%, but a pronounced varlation is noted at an angle of attack

of 10° similar to the tendency previously noted in the mass-flow ratilo.
The distribution over the top surface shows thaet the tendency o choke
in the reglon of the struts (x/D = 1.35) increased with increasing
angle of attack. Ae shown in figure 29, the total pressure, in general,
was higher over the top half of the combustion-chamber inlet than over
the bottom half. Measurements obtained with wall orifices located on
the bottom of the spike (r/rz = 0.38) were nearly the same as the

statlic-pregsure measurements made near the center of the flow channel.
As the static pressure was nearly constent at this survey stetion, the
trends of the total-pressure curves are an indlcation of the relative
amownts of mass flow per wmlt aree at various parts of the survey.
This criterion also Indicated a greater mass flow through the top half
of the combustiom-chamber inlet than through the bottom.
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SUMMARY OF RESULTS

The external- and internal-flow characteristics of an lsentropic
spike all-external compression inlet were inmvestigated in the NACA
Lewls 8- by 6-foot supersonic wind tunnel. The investigation was con-
ducted through a range of mass-flow ratios and angles of attack at
Mach numbers of 1.59, 1.79, and 1.99 and at an average Reynolds number

of 2.4 x ZI.O6 based on inlet dimameter. From this investigation the
following results were obtained:

1. The total-drag coefficlent of the inlet rapidly increased
with decreasing mass~flow ratlo, increased with free-stream Mach number
at a given mass-flow ratio, and decreased with Increasing free-streanm
Mach number at eritical mass-~-flow ratio, largely due to the contribu-
tlon of the addlitive drag coefficient.

2. Extrapolstion of the experlimentasl pressure-dresg coefficient
+o- the condition of no mass-flow splllage 1ndicated close agresment
with the value determined by linearized potentisl theory at zero angle
of attack. :

3. The skin-friction drag showed good agreement with the theoret-
ical value obtained from von Kérmén's turbulent boundary-layer theory
assuming two-dimensional compresslble flow.

4. The addltive drag was reasonably well predicted from one-
dimensional flow considerations.

5. I1ift and pltching moment slightly decreased with decreased
mass flow at all angles of attack. The 1lift and pitchlng-moment coef-
ficlents at criticel mass-flow ratio were predicted reasonably well;
however, the Increment of drag dus to angle of attack was considerably
wnderestimeted. Calculetions show that the experimentally determined
axlal-force coefficlent was independent of angle of attack.

6. Mass=flow yratio markedly affected the pressure distribution
over the external cowl swrface for the first 1.5 diameters downstream
of the cowl lip. Cross-flow separation duwe to angle of attack was
experiernced over the rearwerd portion of the top surface of the body.

7. Increesing angle of attack and Mach number increased the
severity of the shock oscillations with the apparent increases in
total-~-pressure losses.,

Lewis Flight Propulsion Iaboratory,
National Advisory Commlttee for Aeronautics,
Cleveland, Ohio.
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TABLE I

TABLE OF COORDINATES FOR 8-INCH RAM-JET CONFIGURATION

(a) Center-body coordinates

(b) Outer-shell coordinates

Station Diameter Station Diameter
(in.) (in.)
External| Internal

«1.750 1.275

-1.500 1.474 - 0,050| .5.992 5.875

-1.250 1.687 «100 6.040 5.876

-1.000 1.802 . 150 6.080 5.884

- 750 2.137 200 6.113 5.899

- 500 2.410 250 6.140 5.915

- 250 2.715 375 6.198 5.960
0 3.005 500 | ~ 8.245 6.000
«250 3.285 1.000 6389 6.139
500 3.533 1.500|. 6.496 6.246
750 3.750 2.000 6.564 6.314
1.000 3.910 2.500 6.610 6.360
1.500 4.130 3.000 6.648 6.398
2.000 4.250 9.875 6.998 6.748
3.000 4.390 14.000 7.210 6.960
4.000 4.470 22.000 7.616 7.366
5.000 4.530 30.000 8.024 T.774
6,000 4.585 32.000 8.125 7.875
7.,000° 4.590 56.000 8.125 7.875
7.750 4.6800
7.875 4..608 V‘HRW

10.000 4,585 _

12.000 4.545

14.000 4.486

16,000 4.415

18,000 4.327

20.000 4.220

22.000 4.084

24.000 3.922

26,000 3.715 .

30.031 3.340

13
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LOCATION OF STATIC-FRESSURE ORIFICES FOR FRESSURE MODEL

() Location of stetic tubes

along shell contour.

(b) Location of static

tubes (6=0°).

Station
External® Internal
(6=0°)
0.50 ' | 11.00 0.50
1.00 |[12.00 1.00
1.50 14.00 1.50
2.00 16.00 2.00
2.50 {18.00 2.50
3.00 21.00 3.00
4.00 24.00 4.00
5.00 27.00 5.00
8.00 31.00 6.00
7.00 | 35.00 7.00
8.00 40.00 8.00
9.00 45.00 9.00
10.00

aTwn rows of orifices at
@ = 180° end 270°.

Station
Spike | Island
~1.50 8.00
-1.00 9.00
-0.50 10.00

0 11.00
0.50 12.00
1.00 14.00
1.50 16.00
2.00 18.00
2.50 21.00
3.00 24.00
4.00 27.00
5.00 31.00
6.00 37.00
7.00

!EI

c¢02



TABLE III ~ EXTERNAL AND INTERMAL PRESSURE COEFFPIOIENTS OF NAGA 8~INCH RAM-JET CONFIGURATION

FOR FOUR ANGLES OF ATTACE AT FREE-STREAN MACH NUMBER OF 1.50

2035

<R

il ez 0% my/mg = 0.720 , ax 0% my/mg z 0.612 o= 0% ny/mg 3 0.508 o ® 0% my/ug.s 0,504 o= 0% wy/m,3 0.283
(a) Longivudinal distribution of Cp.
Outer shell Centar Quter shell Center Outer shell Center Outer shell Gent Quter shall Center
body body body body body
Bxternal Inter- External Inter- External Inter- Bxternal Inter External Inber-]
nal nal nal - nal nal
o—»| 1m0% |=70° | 0° o° 140° | g70° 0° o° 180° | a70° | oO° 0° 180°| g70%| @° 0° 180°| g7¢%| o° o°
~1l.b 0.5338 1,054 1.135 1.198 1.540
-1,0 1.049 1.154 1.817 1.B70 1.511
-0.8 1.102 1.189 1.856 1.513 1.558
(1] 1.030 1.154 1.329 1.3%9 - 1.394
0.5 | 0,006 | 0.005| 1.044| .930] -0.063 [~0,060| 1.263] 1.104 | -0.149 [~0,157| 1.361| 1l.260y~0.247 (~0.807| 1.480 | 1.565 | ~0.327(~0.336 | 1.555 | 1.445
1.0 | =,016 | -.009 +H8 48] -.085| -.088! 1.2.9] 1,000] -.l44| -.180| 1.368| 1.P48f ~,.p14| ~.ER0| 1.458 |1.379 )| ~.BT0| ~-. 1.519 | 1.488
16| =. =, 051 877, B ~.085 | -, 1,199 l.001 ] -.131| -.131| 1.346| 1.B878| -.184| ~,188| 1.447 | 1.408 | =.B3L| ~. 1,610 | 1L.486
82,0 -.082 1 ~.065 =801 208 ~.008 (| =, 004 1,175] 1.104 ] ~.1R29| -.141( 1.331| 1.890( ~.171| =.105| 1.459 | 1.416 | ~.805| -, 1.508 | 1.494
2.5 =0 | -.071| .7T4] .735] ~-.101] -.205) 1.165) 1.157 ) =-.180] =, 1338 1L.3%4) 1.507) ~.167] -.188] 1.455] 1,486 ] -.193] -, 104] 1.5603 | 1,600
3.0 ( ~.0658 1 -.,07T7 +786 7R - -.101| 1.154| 1.140] =-.119| =-.128 1-5&0| 1.3104 ~-,150] ~. 1.453 | 1,488 | ~-.174| -.177| 1.5605 | 1,600
4,0 ~.049 | ~,060 «618 600 -.0M1| ~-.070| 1.144| 1,230 ~.095| ~.100| 1.513{ 1.51R| ~.11R| <.115| 1.489 | 1.429 || -.155| -,136| 1.5603 | 1.508
5.0 ~,059 ] =048 . JOLT|| ~.O85| -.080| 1,1581] 1,148 | =.070| =.070| 1.317| 1.317| =~. ~-,088 ASE | 1.458 | ~-.108| ~.108| 1.503 | 1.502
8.0 =, - 441 A48 | ~.046| ~,062] 1,168] 1,168 )] -.064)] -.064| 1.094| 1.524| -,089| -.070] 1.458 | 1,436 || ~.083| -.082| 1.504 | 1.5604
70| ~.086 | -.051 «4AL0 S48 -.050{ -.059] 1.164| 1,180 -.044| -.085| 1.5556] 1.533] =-.,085( =. l.441 | 1,441 | ~,.086( -.088| 1.507 | 1.507
8.,0| -.083 | -.039 288 850 =.038( -.0R7| 1.198| 1.198 | ~.006 | ~.008| L.345 1.545 -.047 | =.045]| 1.445 | 1,447 | =.050( =,080| 1.5600 | 1.610
9.0| =004 | -, L34 20 [ ~.081| -, 1.802| 1,801 | -.006| =.080| L.348| Ll.348)8 =.045 | -.056| 1.448 | 1. 449 f| ~.048| ~,04C| 1.51% | 1.8510
10.0| -.008 | ~.0L5 St =.RE| -, 198 ~-.026| -.086 1.3468] -.04 | -. 1,449 || -~.0838| -,058 1.512
11,0 =-.001 | -. A57( -GG -.005 1.200 | =-.020) -.021 1,563] -.0a6 | -.087 1l.454 | ~.080| -.030 1.513
12.0| -.008 | -,008 830 =-.018| -,016 l.2p8 | -.008| -.000 1,568] ~.081  -.026 l.461 || =.004| =.087 1.8517
14,0| ~.008 | ~. 506 =.0l1)] - 008 l1.861§f =-.0L3| ~,003 " 1L.595} .07 | ~.0L7 1,484 || ~. ~-.018 1.6ab
16.0| =.008 | ~.009 7688 ~-. -2 015 1,384 ] -.(A3] -,008 1.488) ~.0Ll& ] ~-,0R0 1.490 || -.019] -.0HL 1.552
18,01 -. - LS| -.C08| -.002 1,558 || =.008 | -.003 1,443y -.008| -.0L1Y 1,505 || -.013| -.008 1.558
81.0| -, =-.013 1.004 =:008 | ~,018 1,407 || =-.010| =008 L475]| =.008] -«020 1.080 [ -,002| -.020 1.647
94.0 =003 | -.000 1.1“ -.ON -.012 1.‘46 --005 -.015 1.‘“ -'m - <015 1.5054 '.m --015 1.568
£7.0| ~.000 | =.013 1,195 -.021| -.015 l.474 | -.011| -,016 1.507] ~-. -.018 1,645 || ~.013{ -.018 1.501
81.0| ~,003 | ~.018 l.258] ~.015| -.009 490] -.013| -,080 . - 07| -.0e1 1.561 || ~.015] -.0R0 1,684
V6.0 =08k | - 059 045 | =-,059 - 045 | -, 040 «,047 ] =.041 =, 048] ~.040
37,0 1.2¢8 1.812 1.54% 1.559 1,587
40.0| -.0=3 = 0R4 =004 - ~,0B5
45.0| =,016 | -.081 =018 | -.080 -.018] ~.081 - =081 ~ 007 ] =.
. {b) Circumferential distribution of G-P.
E:a— Outar shell, external Outer shell, external Onter shell, exbermal Outer shell, sxtermal Outer shell, external
on
6—» | 198° | 2160 | &340 | £58° || 198° | 516° | 234° | £52° || 106° [ g1e® | 234 ] 260° | 198°| g£1a°] 234°| p5a%] 100°| 216°| 234°| psa® |
0,6] 0,088 | 0.063| 0.081f 0.056 | 0,058 |=0.047 |~0.04% |~0e 055 | =0.149 |-0.144 |=0.138] =0.147 |~ 0,347 [~0.248 |=0.235 |-0.246 | =0,387 |=0.319 |-0.31) [0.394
14.0 -. ~.008| -.003] -~ 004f -.005)|~,010] =-,008]| -,008] -.018| ~.089| ~.02)| =.0L3] -.Ce8| -, -.084 | -,017 | -.0R4| -,0R9 | -.027 | -.000
43,0 | -.081 | -.021]| ~.081 ClR] ~-.083)| -.081| -,085 018 -.083) -.081| ~ 028 -.00L)] -,084| -.022)] -.0R4 | -.007 | ~.084] -.081 | ~-.0R4 | -.008
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TABLE III -~ BXTERNAL AKD INTERNAL PRESSURE COEFFICIENTS OF BACA S5-INCH RAN-JET COAFIGURATION

FOR FOUR ANGLES OF ATTACK AT FREE-STREAN MACH NUMBER OF 1.56 - Continued

TR

Bar| @z 3% myfmg e 0710 az 59 msfmyz 0.617 J as 3% nyfug = 0.551 I an 3% my/my = 0.ilz ﬂ o s 3% mp/my = 0.280
{2) Contioued. Longitudinal distzribution of Cpe .
Outer chell Centear Outer shall Canter Outer shell Center ‘Outer ahsll Canter Jnter shell Center
body body body body body
Bxternal Intsp- External Inters External {Inter- Extsrnal Inter- Extsrnal Inter=-
orl : | nal nal nal nal

@—=| 180°) g7OQ oo [t 1ls09| 2700 [l el l80°f e700 1l [vid 1809| 270° 0o Qo 1809 2702 [0 (1
=1.6 c.502 1.038 1.121 1,816 1.283
=1.0 1.082 1.164 1.208 1,280 1.387
0.5 1.119 | 1.198 1.238 1,312 1.367
o) 1.026 1.130 1.197 1.510 1,398
0.6 |~0.070 ] 0.067| 0.957 885 |(«0.149|-C.084 | 1.177| 1.083 ||-0.231|~-0.105] 1.287] )..170 || ~0.319|-0.£36 | 1.430| 1,381 || -0.405[|-0.545| 1.624]| 1.438
1.0| -.109| -.014% 858 855 || ~.162] ~.069] 1.148 - -.204| -.2181 1,261 | 1.132 «,285| ~.204 | 1.418) 1.358 =362 -. 1.508! 1,461
l.6| =.107| -,208| .811| .840 | -.151| -,087| 1,13@| 1.015 || ~.187) -,108 | 1.254| 1.164 | ~.254| -.175| 1.415( 1.364 {| -.316| -.242( 1.804]| 1,481
2.0] -.119| ~-.058 . 745 +643 ~,151| -.088| 1.100| 1.047 (| -.179| -.116| 1.242{ 1.191 «.253| -A72( 1.408| 1.382 -.2682| -.222( 1,500 1.491
2.5)] ~.126| ~.081 737 .700 || ~.154| -.087| 1.104¢ | 1,081 || ~.279| -.108| 1.8356| 1.218 (| -.208| ~.15€| 1..408| 1.397 -.2687| -.164] 1,501 | 1.497
3.0 -.120| ~-,0684{ ,711| .éB8 || ~.24B8| -,087] 1.100]| 1.008 |[[ ~,166| -.,108 | 1.254| 2.22¢4 § -,2lO| ~,141| 1.407| 1.400 ff =~-.244| ~,178]| 1.501] 1.499
4.0] -,201{ -.055 2500 B85 || ~.1285| -.070] 1.008| 1.098 =141} -.085( 1.232( 1.831 ~.164| ~. 007 | 1.407] 1.407 =-.1961 -, 1,60%3] 1.501
5.,0| ~.081| ~.048| .820 «510 ([ ».302| ~-,088( 1.218( 1,118 | -,108[ «,062 | 1.248( 1.242 ] ~.131| ~.0688| 1.412| 1.413 =,1585f =.104] 1.508] 1.508
§.0| -.066 | -.040| .43P 44 || -.076) ~.0A6 | 2.132| 1.138 | ~.084| -.060| 1.256| 1.256 (| -.104) -,089| 1.416| 1.430 || ~-.1E3| -.005| 1.508] 1.5608
7.0 -.082 | -.0356 ALl7 2341 | ~.069| = 1.160] 1.1568 | -.066| -.044 | 1.B73| 1872 =-. ~ 057 | L. 430! l.4R8Q =. «,070| L.514| l.512
8.0| ~.046] -.,028 287 2358 =044 -, 1,178 1,180 | -,062| ~.088] 1.287| 1.287 | ~-.068| ~.049| 1.435| 1.436 -077| - 1.517| 1.517
8.0| -.055| -.018 254 218 || -.058| ~.028] 1.1688| 1.166 | -.045| -.034 | 1.293] 1.283 | -.066| -.043| 1.441] 1.441 -.082| -.081]| 1.518| 1.609
10,0| .04 | =021 «495 -.088] -.028 1 1.188 =035 -, 082 1.265 ) ~.040( ~.041 1.445 047 | ~.047 1,520
1.0 ~-.06| -.020 + 368 -.019| ~.024 1 1.208 § -,0R05] .-.000 1,506 -.026( -,038 1.447 -.033 | -,042 1,622
12,0} -.001| ~.020 212 -.015| ~.024 1.838 =106 -,0R7 1.320 -.021}] -.034 1.454 -.026 | ~.059 1,526
14,0 =009 | -.015 «&68 || ~.011] -.0l9 l.e78 § -.012| ~,021 1.385( -.018| -.028 1.469 | -, -.051 1,558
16.0| -.008} ~.018 828 || -.010} -.021 1.318 { -.012| -.083 L.38B | ~-.005| -.028 l.484 )| -.004] -.031 1.558
18,0) =004 | -,007 057 || -.005f ~. J 1.382 | -.007| -.021 1.411 f -.008| ~.0RB 1.487 § -.010| -.027 1,542
21,0| ~.006 | -.021 B9 || -.005| -.02) 1,402 | -.007| ~.024 l.448Q} ~-.008, -.028 1.6153% ~-.000| -.089 1.5560
24.0] -.006] -.017 1,144 -.005| -.Q19. 1,445 -.007| -.020 1.477 - -.0e2 1.6529 -.010| -.028 1.5888
£7.0| -.,000| -,020 1.205 || -.011| -,021 1,472 [ -.012] -, 1,601 ».,018]| -.023 1042 ] -.004)| ~-. 1,663
31.0| -.,0l4| -,028 1.R242 || -.016| ~.028 1.490 | -.016| -.028 1.53] -.018] ~-.0e8 i1.549 ] -.008| -.009 1.567
35,0 ~.044| -.048 044 | =045 -.046| ~. 048 - 047 | ~. 048 =047 -.049

3T.0( - 1.275 1.513 1.531 1.557 1.870
40.0 | =.021 ’ -.023 - 083 -.028 -. 024
46,07 - 013 | =, 027 =.0l4| -. 28 =, 05| ~.0e8 «QLB| -.02% -.018| -.080

{b) Continued. Ciromsfersntial dlatribution of Cn.

8:-.- Outer zhall, extarnal Outer shell, axtstnal Outer shell, external Quter shell, external Outer ahsll, exteranml
tion

e—»| 158°(. £16%| 234°| 262° 198°| =216°| 234%) 2529 { 19a°| =215°| 2%4°| o3e° 198°| 218°| 234°| g8g° 1989 £189| 2349| eos52°
0.5 |-, 061 | -0.03¢ |-0.014 [ 0,017 (|~0,141)~0,118 |-0.008 [-0.064 [[-0,204|-0,182 [~0.166 |-0,132 [| -0.31€¢ |-0.285 | -0.267|-0,284 (| -0.408 [~0.386|~0.361|-0.266
14.0| -,003| -.020] =.08C| -.004 ~.0L6) ~.C25| -.081| -.019 -.0lB| -.085 | -.025] -.0RR } ~.0R2] -.029| -.030| -,027 | -.024] ~-.050| ~-. -.080
43,0} -.021 | -, 02| -.0R6| ~-.016 21| -.021| -.026| ~.012 | -.0RL| =.021 | -.026]| .00R| ~.022] -,022| ~.0R6| .O1S| -.0R3{ -.023| -.027| .25
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PARLE III - EXTERMAL AND INTERNAL PRESSURE COEFFIOIRNTS OF NACA 8-INCH RAN-JET CONFIGURATION
FOR FOUR ANQLES OF ATPACK AT FREE-STREAX MACH NUMBER OF 1.69 - Contlnusd

THACA

Bta-| 4 u 6% mp/mg « 0.TLE " a = €°; mg/mp * 0,609 ‘H e = B3 mo/mg = 0,494 u 2 = 60} mg/mg = 0.386
{a) Continued. TLongitudinal distribution of Cp.
Outer shall Center Quter shell Center Outer zhall ‘| Center Outer shell Center
body tody body body
External |Inter- External  [inter-~ [ Externdl  [Inter- External — [intar-
nal nal nal nal
o—=| 180°) g70° | 0° o° 180° | 870° [ o° o0 180% | 270° | ©O° 0° 18Q° [ a7m0° | ©0° o°
=1.,6 0,754 1.068 1.185 1l.2684
~1.0 l.002 l.192 1.858 1.533
~0.b l.138 1.216 1l.280 1.554
o 1.026 ' 1.142 1.244 l.364
0.5 -D.I.B'l 0.0& 0.860 -841 -O.BﬁB =0.086 1.151 1-058 -00555 -0.183 1.&6 1.224 -0.‘55 -05505 1-‘31 1- 595
1,0] =199 009 .T6A[ 541 =.B59| =.075| 1.138( .970 | «u328| =o15&| Lo318| 1le206 | =o389| ~.20528| 1l.4567| l.411
1,6] =188 | =004 721! .G618[ =.840| -.065( 1.140| 1.082 | =-.207| =-.1B7 1,315  1.241 | -.380| ~.2056| 1.467| l.434
2.0 =191 | =.048] LB64| 836 «.830| -.084| L 1B4} 1,083 | =o275| »el328| 1.310( 1.270 | ~.387| -.103| 1,466 1,449
2,5] =193 -.064] .708| .873| -.228| -.088) 1.128| 1,101 || -.867| -.119| l.311| 1l.R95 | ~-.315| -,169] l.447 1,480
5.0 =183 | -061] .69%( ,870| -.214| -.083| 1.128] 1.116 || =.264| =109 | 1,303 1.306 | =-.80)| =-.162| 1l.468| 1l.468
4,0| -.182 | -.068] .688| J&77| =.174| =.070| L.134] 1.128 | -.,208( -.086( 1,518( 1,315 | -.239| -.118| 1.472| 1.471
5.0 -.154 '.053 .518 .506 -.1‘2 -,081 1.151 lllw -.1“ -.0"6 1.529 1.523 '-193 -I°°7 1-‘78 1.‘73
6.0| =o00L| =.065| .439| J.4456] -.112( -,059| 1,178] 1.,17L | ~s187] =.070| 1.541] 1.341 | -.158| -.084| 1.4084( 1,484
7.0 -.050 -.0‘4 422 e =-.079| -.057| 1.198 1.1“ =,003 -.OGS 1.3566| l.354 =112 ".077 1.492 lcm
Bno "‘D“ -.Ols .MB «28b =,068| ~.0566 10“7 1.211 -0067 -0065 lim 1-569 --m]- -0075 1-“6 1.496
9.0| =088 | -.047| o203 265 =.045| ~.057| 1,828 | L.8E8 | =,0BL| =«085| 1.375| 1.%77 | =-.080| ~.073| 1.501( 1.500
10,0 | -.028| =-,053 «ADB | =-.032]| -.061 1.3328 | -.035| -.088 1.378 | ~.040] «,076 1,508
11,0| -,018| -.053 372 | =e021| =,060 1.244 | ~.022| =-.065 1.387 | =-.026| ~.073 1.507
18,C! -.010| -.054 «200 | -.018| -,08L 1,866 | -.016| -.068 1.508 | «.017) -.076 L. 609
14.0 =, 005 | =~.063 » 589 -.010 - 059 1.507 =018 | =.,063 1.421 =.012| -.089 1.518
16-0 -.005 --050 -353 -.Cll'f -.OM 1.5“ -0009 —.060 1.4‘1 -cm -5065 1.525
13.0 -.OO‘B -.04'1 -935 -.006 -0052 1.5'73 ‘0005 -.055 1-‘5" --005 -0059 1.531
21,0| =-.003| ~.049 1.051 | =-.006| =-,058 le417 || -.006| ~.053 1,483 | ~.008| -.058 1,541
2‘.0 -.005 -.0“2 1.157 ‘-00” -.044 1-“55 --00'7 --0‘6 1-50'/ -.Om -lo“? 1.650
27.,0| =-.011| ~-.0458 1.195 || ~.0l8| -.046 1.483 -« 047 1.524 | -.0L3| -.047 1.566
81l.0| =.014| - 049 1.256 =016| =,050 l.490 =,018 -.053 1.658 =016 =,062 1'562
35.,0| =,0L7| =070 = O46] =,070 ~s 046 | =072 -~ 044| -,070
37.0 1l.269 l.518 1. 544 1.6656
40,0 | -.019 -+020 -.080 -+ 020
46.,0| =-,012 -2 084 =013 | =.054 = 01l3| -.054 =, Q13| =.052
(b} Contimed. Oircumferential distribution of Cp.
ﬁa- Outer shell, external Outer shell, external Cuter shell, exbtermal Outer shell, external
Ol
o—| 198° | 216° | a34° | 262° 198° | 216%.| 234° | B62° 198° | g16° | 234° | 26p° 108° | 216° | 234° | 2529
0.6 |=0,178 |=0,134|=0.075|~0.010 | =0.266 |«0,825 |=0,179 |=0.,123 |(=0,347 [«0.383 |-C,283|~0,257 | -0.428 | -0, 404 |-0. 588 -0, 342
1‘-0 -'016 -.030 -.Om --m -.030 --053 "'-0“ '1055 --ml -0056 -.0*8 -.Oﬁl -.021 --037 -0052 -.060
43,0 =025 | =,029| -.034| ~,001 | ~,026| -,000| =-,036| ~,006 || -.006| -,089 | ~,036| ~,004 | -,024| -,028| -,088| -,004
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TABLE III - EXTERWAL ANHD INTERNAL PRESSURE GOEFFIGIENTS OF NACA 8~INCH RAN-JET CONFIGURATION
" POR FOUR ANGLES OF ATTACK AT FREE-STREAM ¥ACH NUMBEH OF 1.59 = Concluded

R

f_t:; ¢ » 10°; ng/mg = 0,705 & = 10°; my/mp = 0,604 a » 109 mg/mp = 0.4985 a = 10°; xz/my * 0,333
{2) Conoluded. Longltudinal distribution of Cp.
Outer shell Center Outer shell ter Outer shell Center Quter shell Center
body - body body |

Bxtermal Inter- External Inter- External Inger- Extornal Inter-

' nal nal nal nal
o—»| 180° | 2m0° | o° o° 180° | 270° | 0° o° 180° | 2707 | o° o° 180° | 290° | ©° [
=1.5 Q. 004 1.087 1,156 1.249
~1.0 1.184 1.815 1,238 1.305
0.5 1.165 1.238 1.850 1.386
0 1,038 1.154 1.188 1.51
0.5 [~0.273| 0.156| 0,758} .789 ]| ~0.560[-0,051( 1,066 1,004 }-0,384(-0,118| 1.1687| 1,116 | 0,447 |-0,861 | 1.387| 1,508
10| «.291| .019| .649} 424 -.348| -.036| 1.070.] .905 | -.373| =,107| 1.198| L.067 | -.424| -.810| l.384| 1,510
1.5 -,900| .004| .B64( .32B8) ~.388| -.025] 1.089| .967| -.367| ~.081| 1.R06[ 1,115 =.404} ~,168( 1.390} 1,541
2.,0| ~.278| -,0356 .4350| .72 -.510| -.08¢| 1,084 1,025 | -.336| =.086[ 1,204| L. 159 | «,575| =.166] 1,390 1,366
2,5 ».270| =.043] .432] .357) -.3056| -.088| l.008] 1.074 || -.336| -.0799} 1.212| 1,195 | -.373[ -.152]| 1,306} 1.387
5.0 -.268| ~.052| .468f .4607 -.201( -.07¢| 1.106| 1.094 || -.319( ~-.087| 1.219] L.ER2 [ ~-.366| -.120| 1.400| 1.386
4,0 -.251( =.058| .53 .580] -.264| -.067( 1.119| 1.117 || -.276| -.081| 1,251 1.231 || =.307| «.100| 1.408  1.410
6.0| -.166] -.060] .538| .527) -.187| -.071| l.140| 1,142 || -.228| -.08L| 1.248| 1,249 || -.263| -,007] 1.418; 1.420
6.0 -,00956| -.0@8| .444| .440f -.128( -.077! 1,163 1.183 | -.153| =,087| 1.201) 1,263 | =-.193( ~.100| 1.426  1.430
7.0 -,068} ~,076 .416 3408 ~.075| -.082[ 1.189| 1.2.8€[f -+101{ -.088| 1,277f L.275( ~-.124| «,102( 1.433| 1,433
8-0 "0045 --ml .237 lass '-050 'am 1-210 1.211 ’.0& -c095 1.282 A 1-28* -.O'T'T - 10'1 1-‘5‘ 1."57
9.0 ~,083| -, 00L .34| .3@2) -.036( -.099 1,223 1,222 | -.O48| -.104]| 1.284] 1.286 | -.052]| «.116| l.434| 1.436
10,0| -.020| -.103 .619{ ~-,081| -,109 1.286 | -.087[ -.217 1.2684 || -,081| -.127 1.435
11,0| -,010) «.108| i +354 | -.012[ -.114 tl.a&B‘ ~2016} =.120f 1201 ‘ -.q18} ~-.152} 1,426
12.0! -.003} -.118 .215| ~-.005| -,183 1,257 § -.008( -.128 L 2,307 [ =,000] =141 1,443
14,0( <000} -,137 JTOL[ «s005| -,133 1,300 ' ~-.006{ -.138 " 1.540 || -,005[ =150 1,459
18,0| .occf -,1%% 830 -.001| -.141 1,336 ~.003| -.146 "1.37L| ~.008] -.1B8 1.474
18,0| ., 004 | =137 924 o003 =,145 F 1,366 {1 .002] -.158 1.396 0081 ~.182| 1,404
21.0( .00L[ -.11%] 1,087f ,000( -,12% 1.408 -000| =138} 1.432 | -,001| -.139 1.504
24.0| .00L| -.101 1 1.124 .002| -.103 l.448 «000|' =.10B} 1.465 [ ~.00L]' =.107 1,580
27,0| =-,005| =.106 1.185] -.006| =.108 1.475 || ~.010| =.107 1.486 f =-.011| =,108 1.530
31,0 =.007) =.203 1.201 [ =-.008| =-,L05 :l.491 | -,012} -,105 1.496 (| -.018| -,104| 1.533
36.0| -.048| =,128 - 049| ~.122 «s06L| =.123| -,051| =,1%4
37.0 1.25‘ 1.510 ! . 1.505 . ' - 1.558
40,0( -.013 - 015 o017 . . =s 018
45.0)| -.013} -,103 -.015| -.103 -, 017| -.103] " -,018| -,103

(b) Concluded. Circumfereptial distribution of Cpe

Sta- Outer shwll, external Outer shell, external Outer shell, external Quter shell, extornal
tion
o—| 1900 [ 2160 | 254° | 2520 | 1990 | 206° | £34° | 2580 || 198° | 206° | 934° | 2520 [ 196° | 216° | £54° | 8se®
0.5;-0,2441-0,221[=0.,158| =0, 031 || =0.381|=0,500 |-0.251 |=0.147 || -0.57L |~0,356 | ~0.279{ =0.209 | ~0.457 [~0.407 |-0,364 |-0, 519
14,0 ~.020] =.048] «,084] ~,040| «.020] ~.050| ~+087] =o247 [| =«0PL| =,088| «.095| =.156| ~.0B3| =,055| =.100]| =.167
45,0 =,035| =e050| =(062| = 0L9f =.036] =aO51[ «.053| =.085 || =+036| ~4061| ~,064| -,021 || -.033] -.08L| ~.053] =.020
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TARIE TV - EXTERNAL AND INTRAMAL, FRESSURE COEFFIGIENTS OF MACA 8~-INCH BAN-JET CONFIGURATION
FOR FOUR ANGLES OF AYTACK AT FREB-STREAM MACH NUMEER OF 1.79

-

A

Sta- -
t:on a = 0% ms/mg = 0,790 o= 0% myfug z 0792 ax 0% mzyfagx 0.670 o =0%; my/mg = 0,544 ax 5% ma/my 2 0,789
{a) Longitudilnal distribution of Op.
, Outer shell Conter Outer shell Cunter Outer shell Center OQutar shell Center Outer shell Cant er
body body —| body body body
External |Inter~ External |Intsr- External |Inter- External |Inter= External |Intexr-
nal nal Bal A3l
8—>|180° |270° | o° o° 180° |ave® | o° o° 180® | 870° | o° | "0° 180° | 270° | o° o° 180° |[270° | o° | 0°
=1.B 0.430 0.420 0.433 0,749 0. 500
-1.0 504 . 6814 1.182 1.334 .
~0eb 1.1&8 1.236 1.383 1.375 1.173
(V] 1.180 1.187 1.2835 1.348 1.139
0.5 |0.150 | 0.181| 1.1685 | 1.054 0.100 | 0,089| 1.244 | 1.099 0.010|-0.002| 1.582| 1.887 || -0.096 |-0.104| 1.497| 1.368 | ©,020 | 0,128 1.0680 | 1L.00R
1.0 « 0b4 +048| 1.076 L4 053 .028| 1.172 049 | -.017| ~.0B7) 1,543] 1,168 | ~-. - 1,470 1.344 L 048 978 719
1.5 .08 084 | 1.009 «888 <019 «OLl| 1.133 .968 § -.0R20| ~.027| 1.385| 1.BOG6 || -.070| -.078| 1.468| 1.580 | -.041 088 981 TR
2.0 [~.008 | -.008 258 280 | -,008 | -,CR4| 1,081 | 2.000 ] ~. -.060| 1.306| 1.239 || ~.075| -.088| 1.450| 1.407 | ~.084 { -.013 +860 728
£.5 |~.0R3 | -.087 .17 880 | -.080 | -.03%] 1.078 ] 1,040 ] -. -,008| 1.204| 1.270|| -.070| =.004| 1.448| 1.431 | ~-. -.028 -872 841
Sa |«, 001 | =038 .862 .858 | ~-. -.041| 1.060| 1.089 | ~. =060 1.388| L8785 || ».076| =.083| L.444| 1.435 [ -.082 | ~.058 861 -.8e5
4.0 |-.080 | ~.03B +760 JE5 | ~.032 | -.056] 1.040] 1,000 | -.048| -.063| 1.280| 1.276 )| -. =068 1.44D| 1.438 | =-.,074 | - « 744 TR
5.0 |~, =.030 487 L58 § ~.089 | -.055| 1.067 | 1.056 | -.041 | -.044| 1.887| 1.285¢ ~-. - 1,444 | 1,444 =.083 | -.050 6887 848
6.0 |=-.,080 | -.024 .389 591 =084 | -, 1.088 | 1.086 - ~,058| L.209| 1.209 |} -.045| -.041| 1,450| 1,450 | -. -.028 584 « 554
7TaQ | =, -,018 » 563 «488 | -.019 | -.020| 1.180( l.184 || ~.026| ~.088| 1.519f 1.316 | ~.0852| ~.081| 1L.460| 1.460 | -.043 | -.020 +B62 478
8,0 |-.011 | ~.004 430 ~S04 =014 | =.0L56| 1.159 | 1.160 | -.081| -. 1,338 1.385 ) ~. - 1.468| 1.470 | ~. ~-.080 483 «385
@.0 |~.008 | -.000 +380 «3R1 -,009 [ ~,011| 1.164| 1,165 | =.017| =.004| 1.337| 1.338 | -.019]| -. 1.472| 1472 | ~.019 | ~.000 2508 352
10.0 «004 | -, 008 688 003 | -,000 1,166 § -. =.009 1.354 || -.008| =,018 l.4m8 | -.007 | -. 846
11.0 017 002 490 018 +001 1.178 .008| -.002 1.3486 D06 -, 1480 | ~. 0 407
1.0 | .0182 011 D85 009 2011 l.2186 003 «»00¢ 1,387 -~ l.492 | -,011 | ~-. « 350
14.0 |=.006 + 007 .801 e 008 1,204 =.018] o l.alg|l ~.016)] =, 1.517 | ~-.080 | -.008 807
16,0 |-.018 | -.005 <958 | =.,019 | ~.008 l.385 | -.023| -.009 l.480]| -.085] ~.014 1559 | -~,018 | -.015 1.017
18.0 L0090 | -,003 1,065 2009 | -, 1.386 006| =, 1.460 .002] -.011 1,558 2008 | =.004 1.107
al.0 Q11 - 001 1.188 -010 001 1.456 2008 | «,004 1.581 004 | -.006 1.867 -008 | -, 1.810
24,0 000 | =,001 1,889 .009 | -.001 1.501 006 =008 1.588 005 | ~-.006 1.813 «006 | -.0L0 1.285
27.0 «008 004 L.358 -001 008 1.558 | -.002 003 1,585 -.005 2001 1.6855 | =008 |~ 1,340
3L.0 « 003 2005 1, 2001 +004 1.880 | -.002| -.002 1607 || -.002 «008 l.642 | -.001 | ~. 1,389
35.0 |-.020 | -.081 =.020 | -.08R -,024 | =-,05 -,082| -.0R4 -,085 | -.052
37,0 1.489 1.606 1,889 . 1.4880 . 1.434
40.0 |-,000 | -, 000 ~+011 | =.0L0 -.013| -.003 -.0a] -.011 -.012 | -.019
45.0 |-.000 | -, -,009 | -,00Q -.020| =-.015 -.018] -.011 -.010] -.0Q0
{b) Oircumfarential distribution of Cy.
EIA- Outar abell, external Outar shell, external Outer shell, external Quter shell, external Ontear shell, external
on
6—> (1989 | 218° | a34® | 968° | 198° | 2189 | 234° | 25e® | 1080 | £16° | 2549 | 252° || 198° | 2160 | 234° | 852° | 19a° | mie® | 234° | eps®
0.5 |0.134 | 0,136] 0.M32( 0,1£7 | 0,104 | 0.104] 0,102] 0.086 || 0.010| 0.013| 0.008| 0.008 | =0.084 {=0.001 |=0.064 |-0,004 | 0,087 | 0.042| 0,084 | 0.083
14,0 |=.005 | =.C05] =, + 004 =,007 | -.008;] -.006 +003 || ~. ~011| ~,000| =, 001} -. ~.0l6]| ».005] =-,006 || =.08) | =082 =. =-,018
43.0 |-.011 | -,C20| -,010| -,011 | ~.,018 | -.009| ~.031] -,001 || ~.004| -.018] - O3] -.003 ] -.014[ -.012] -.012 -.004 || -.014|-.003] -,017 | =.080Q
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PABLE IV - BEXTERNAL AMD INTERFAL PRESSURE GORFFICIENTS OF MACA &-INCH BAM-JET CONMFIGURATIOR
FOR POUR ANGLES OF ATTAGK AT FRES-STHEAM MACH NUMBER OF 1.79 - Continmad

~WE

E::n a = 3"; “5/"10 5 0.768 arx 3 mz/my = 0.506 ez 3°; ‘5/“0 = 0,642 " « x6°9; ug/my = 0.786
(a) Con¥imed. Iongitudinal distribution of Cp.
Outer shell Center Outer shell Center Outer shsll Centey Outer shell Center
bady hody body - body
Externol .| |(Inter=|’ External Inter- Exteraal Inter- Bxternal Inter-
. nal nal nal
9—>| 180° |270° o° o° 180° | 270° o° [ 180° | gv¢° o° e 180° | 270° Q° o°
=1.B 0,502 0.588 0,756 0.57T
—1.0 .586 1-525 1.559 -701
=0,5 1.B52 l.562 1.388 1.188
0 1.17% 1.503 1.3546 1.189
0.5(=0,016 | 0.,0807 1.174&| 1.061 || =0.143 |[~0,083| 1,405 | 1.270| ~0.183|-0.101]| 1.468| 1.537 || -0.080 | 0.,156| 0.98b6| .959
1,0| ~.049 | .028] 1.120| .969 | ~,134%| -.0G8| 1.383| L.231|| -.16L| -.08%| 1.446| 1,519 {| -.110| ,O89| .B&7| .626
1,5| =066 | 012} 1.101| .933 | «.120| -,051| 1,578 1.278( =.141| «.075]| l.444! 1,362 )| =-.113| .OB37| .7€9| .ER7
2,0| -.075 | -.023( 2,076| 986 =,120( -,060| 1,369 | L.516] =ul36| =.086| 1.437| 1.385|| -.125| -,008| .726] .Go4
28| =,007 | =052 | Le072| 14030 || «alB25| ~o089| 1,367 1547 «,139] =,081| L4537 L.423 || =.133| =,018| .842| .830
3.0 ~a090 | =4042 | 1L.067| L.047 || =.181 | «,070| 1o367| L. 8B7([ =-.133] -.080| 1.437| 1,420 || ~.120 | «.081| .B45| .887
4,0 =070 | =058 1,084 1,056 | =.104| —.060| L.360 | 1.367| =~.114| =-.087] L.439| 2439 }| -.113| -,032] .745| .728
Ba0| =.066 | =,0385| 1.086| L0BE ] =000 | ~o05L| 1580 | L. 850 «.004| =,081| l.449| L.460 ] -.006| -, 032| .86€| ,6&58
6,0 =054 | -, 028 1.180( 1.1l8 - 07L| -,038]| 1.386| 1L.396 =072 | =,040| l.48[ L.461 -, 086 | ~,031 « 998 +589
Te0| =044 | =024 | 1168 1 157 ff «,004,| «,020| 1.413| 1,411 =.058| ~.0854]| 1476 L 475 || =065 | -.,087| .5864] .486
8.0 =.035 | =-,020]| 1.194( 1.198 - 041 | =,025] 1,420 1.4%28 «,0435| -.087| 1.488| l.488 -.024 | -,084 o431 «400
9,0( -,021 | ~.009| 1.208| 1.800 || =,0256 | «,019| 1,437 1.439( =.028| ».022]| 1.495| 1.497 || =+0B5| -.024¢| .453| .404
10.0] -,008 | -,010 1.208 || -.014] -.019 l.442| -,018( =-.022 L.500 || ~.OR3| =~,087 649
11,0| -.008 | -.001 1,227 -.017] -,012 l.452| =-.018| -,015 1.508 || -.021 | -.024 - 530
12.0| -.012 | -.003 1,259 || =.019 | =,022 1.466( =.020| -,013 1,519 || -.020 | -,082 850
14,0| -,08L | -.009 1,585 (| -.087 ] =.,016 1.494| -.026| -.00B 1,538 | =.028| ~.040 +9680
18,0| =,017 | -.015 1.578 =020 | ~.022 1.517 o020 | -,028 l. #0003 | -.046 1,081
18.0| ,006 |~-,034 1.4168 Q08 | ~,017 1.643 «002]| -,018 1.572 008 | -,045 1,159
31-0 » -.OCD' 1.468 -m -.Dl‘ 1.5&2 -ws -.015 1.591 .009 -.05‘ 1.2*8
24,0 ,005 |-.01C 1.509 J002 | -,004 1.585] ~,003| -,013 1.610 «007| -,0356 1.217
27.0| =008 | =-,006 le545 || =.005| ~-,007 1.805] =-,003| -,008 1.637 ,001 | =,.0R0 1,372
31.0| ~.001 | -.003 l.5668 | -.008)] -.006 l1.615] -.005| -.008 1.637 002 -,.02856 1.400
55.0 --025 ".029 '-@5 ‘1033 "1025 -'m -0025 -.055
37.0 1.612 1. 639 1.656 1,461
40,0 =.0Ll1 | -.017 =014 | -,009 -.012| L0119 -,008| -,042
45,0 -,009 | -.019 =a0Ll1l ]| -.019 ~010]| LOl9 -~ 00T | =, 043
{b) Continugd., Circumferential distribution of Gpe
sza- Outer shell, sxternal Cuter shell, external Outer zhell, extarnal Quter shell, extermal
tion
0—>| 1989 |[216° | 254° | 252° 198° | 2159 | 234° | 353° 198° | 2169 | 234° | 2520 198° | 2167 | £34° | 2620
0.5|«0.000 | 0.008| 0,030{ 0.055 § -0,1358 |~0.123|-0.099 |-0,080|| -0.180(=0,165]|-0.143|-0.125 || -0,078 |-0,028| 0.008| 0.0865
14,0 =-,081 | =,022| =,017] -.012 -.028| -,030| -,085| -.020 =3029| -,029| ~,026]| -.02L =028 | =037 ».040| =,048
43-0 -0015 --015 -.0148 "0018 "01‘4 --014 --017 '.019 -1014 --013' -, 017 --018 -.015 -.019 -.02‘ -0035
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TABLE IV - EXTERNAL AND THTERMAL PRESSURE CORFFICIENTS OF RACA 8~INCH RAN-JET GONFIGURATION
FOR FOUR ANGLES OF ATTACK AT FREE-STREAN MACH HUEEEHR OF 1.79 - Concluded

NNACA

- a
g:zn @ 8 &5 m3/my 3 0.768 ax 6% mg/my = 0.TL6 e = 1075 gy/mg * 0.768 g = 10% my/mg * 0749
(a) Concludad. Longitudinal distribution of Gp-
Cuter shell Qenter Quter shell Center Quter ahsll Genter Cuter shell Center
body body body body
External |Inter- External |Inbter= External |Inter- Extornal |Intere
nal nal nal nal
0—> | 180° [ ew® | o° o° 180° | 270° | o° o° 180° | 270° | o° 0° 180° | e70® [ 0® |. ¢°
=1l.6]. 0.876 0.B678 ' 0, 688 D. 686
-1,0 . +B28 894 «925
=0,5 1.242 1.398 1.2282 1.339
0 1.157 1,201 1.120 l.128
0,5|-0.117| 0.100| 1.069| L.G0L{ -0.1456] 0.068| 1.176| 1.077| -O.1o4| 0,172( 0.B72 .890| -0.306| O.l44| 0,882 .909
l.0| ~.13% 2041 1,038 »T58 - 147 .08 1.167 «043 =, 804 074 o781 510 - 213 072 «TTO « 534
1l.5]| =.126| .024| 1.082 «866 -, 140| ,006| 1.161( 1,000 -+ 194 « 044 .653] .3B8 =,023 <040 + 787 418
2.0| -.132| -.003| 1.,019| .928] -.140| -.026} 1.160| 1.074|| =.196| ,001| .505| .431]| -.201| -,00L| . <8566
246| =2139| =.026| 1L.031 «988 =y 147| ~.034| 1.157 1.130 -, 1908 -.011 471 +4351 - 805 | =.014 « 47 «919
2.0| -.135| -.035{ 1.055| 1.016] =.143] =.041| Ll.182| 1.147| ~-.189| -.022| ,.500| ,418% -.198| -.0RB] .960| 044
4,0 =,1280| -,057| 1,044 1,035] -,185| -,041| 1.172{ 1.167|| =-.l85| =-.030} .7T41] .7%@] ~.173| -.032) .98l .975
5.0| =.104| =.038| 1.074| 1.072] =.106| -.041| 1.106/ 1,196| -.147| -.056| .804| .&94&] =.l46| -.0357| 1.010| 1,018
68.0| ~.078| -.055| 1.,110{ 1,108 -,086| =-.0%6| 1,223 l.2R2 =079 ~. «583 +« 583 o084 | «.042| 1.065| 1,062
7.0| =.065| =.025| 1.184] l.149 -,008| =-,050| 1,354 1.8562 -,0568| -,045| .558 +498 =06l | =.048] 1,116| 1.112
By0| «.035] ~-,025] 1,189 1.191 - 039| =-,050| 1,881 1.381 -,061| =-,048 « 382 «306] =~,062| =,049| 1.158 | 1.180
2.0| -.031| ~-.027| 1.205| 1.2056] -,034{ -,030| 1.202| 1.,203] =-.044) ~-.062 « 009 « 552 -,045| -.068] l.181| l.184
10.0| ~,085| ~,088 1.208] =-,030| -.030 1.2%8) =,086| =-.067 « 668 =057 ~.066 1.191
11-0 -.038 -.0‘3‘7 1.325 --027 '-050 1-511 -.029 --075 .‘37 -, 089 —-0’16 1.312
12.0| -.0R4| -.036 1,859 =-.027| =-.036 1.336] =.026, =-.085 7] -.0B5| -.087 1,244
14,0 ~,024| =-,048 1,525 -.027| ~.043 "1.,385] -~.002| -,009 .958 001 | -.100 1,508
18,0] .001| -,048 1L.375] =.00L| -.C49 1,487 +005| -,114 1.03e .008| ~.114 1.555
18,0 «008| ~,045 1.414 +O06( ~,047 1.450 .012| -,1£8 1.113 «012| -.137 1.393
81.0| ,009| -.036 L.467 +007| =,038 1,503 »O013] ~.181 1,208 012 | =-.128 1.445
£4.0]| .008| -,037 1.508 +004| =-,038 1.538 018| -.109 1.879 »011] -,110 1.489
27,0 =.001| -.0850 1.542] ~.003| «,030 1.565 .007| =-.101 1,337 +007 | =104 1.524
351.0 0 =085 1.560 0 ".026 1.5’1‘0 .008 -.OW 1.3?‘ .008 ~.0'?9 1.“‘
35,0 | =086, ~.053 =086 -.085 -.024| -,106 ~e0B3 | ~.108| ¢
37.0 1,808 1l.817 1.420 1.583
40,0 ( =-,009[ -,043 2,000| ~.043 «,004| =.058 =008 | =097
45.0| =,000| =, 043 =008 | =~ 043 -,002| =,066 =,008| =.095
{b) Conoluded. Ciroumferential distribution of Cpe.
ﬂ:a- Outar shell; external Outer shell, external Outer shell, external Cuter shell, extarmal
on
o—>] 108° | 8180 | 2347 | 2520 | 1069 [ 216° | 234° | 252 | 198° [ 208° | g24° | 262° | 108° | 216° | 234° | £580 |
0.5 [~0.105|-0,068|-0.028} 0,030 ~0.130|-0,105|-0,08.}-0.082| ~0,181 |~y 145 |~0,068 |-0.04L | ~0.196 |~0. L4 0.001 | 0.014
14,0 =0l | «.038| =o048| «.048 ] =033 =c040] ~.04B| ~.068| <=.008| ~,040| =,084| ~,132| -.0l9| -,080] -.0B8| -.158
43.0) -.00B| -, 019| -.025| -,038} -,007| -.019| -.028] -.036| =.029| -.045] -.044| =,080] ~.088| ~.04R] -,044 ) ~,060
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TABLE V ~ EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS CF HACA 8-INCH RAN-JET CONFIGURATIGN FOR
FOUR ANGLES OF ATTACE AT FREE-STREAM MACH WUMBER OF 1.79 WITH MODEL ROTATED 180°

A

22

- ] o =0°: e
viom |_@ " 9% my/mg ¥ 0.m0 | ex Oy my/my 20,750 | @ = 0% my/my 20,880 | ez 0% my/my = 0.55
' (a) Longitudinal distribution of Cpe . .

Outer ahell Center Outear shall Cantser Outer shell Center Outer shell Center

body body body body
External [Inter- Extermal |Inter- External ([Intere Exfernal. ter=
nal : nal nal ) nal
Q—» oo 20° 180° | 1800 [0 90° | 1800 | 1s00 Qo 200 18001 180° 00 200 | 180° 1800
=15 , 0,43 0,431 - 0.433 Q0,700
~1,0 « 509 +634 ) 1.115 1.337
0.5 ' 1.227 1.7 : . l.327 1,380
0 1,177 . 1.208 1.881 . 1.348
4.5 {0,103 | 0,115 | 1,278 | 1.080 | 0.073 |0,083| 1,357| 1,141 || 0.007 | 0,018 | 1.426] 1.£228 | ~0.091 |-0.081 | 1.638| 1.368
1.0 2038 | L044 | 1,391 «98e 0828 028 | 1.427} 1.021 -.019 | »,014| 1.484| 1,165 w088 | ~.077| L.550| 1.341
l.b | 018 | .023(1.036] .9a9 .006 | .C13| 1,143 1,051 || =.023 | -,016| 1.280| 1.200( -.070| -.062] 1.455| 1,380
2,0 |-.01% | -,013 975 | -.018 |~.083 . 1,089 | -,040 | -,043 | - L.287 | =072 | =077 | Lo8T4| 1.409
Reb | ~o051 | 4025 | «988| 1,018 | =.037 | -.030] 1.070| 1,126 || =.055 | =.046| 1.228| 1.2690 | ~.081| -.074| 1,400 | 1,432
83,0 | -.038 | -.054 | 1.449| 1.015 | -.043 |-.039 | 1.477| 1,128 }| -.087 | -.062 | L.521| 1.275 | -.078| -.075| 1.882] 1.436
4.0 |-.056|~,035}| .980| 1,008 | -.080 |~-.036| 1.025| 1.126 | -.082 | ~.046| 1.194| 1,274 | -, 067 -.062 | 1.%07] 1.439
6.0 {-.030 | =028 | .090( 1.088 | -.038 |-.050| .974| 1,145 | -.045 | =058 | 1.102| 1.2656 | -.054| -.051 | 1.311| 1.448
6.0 | «.0R28 | -.0R5 | 1.471| 1.057 | -.027 | -.025] 1,470 1.162 =034 | =050 | 1.494] 1.209 - 043 -,038 | 1,666{ 1,453
7.0 | ~4018 | -, 018 1.000 | -.021 | -.017 1,198 | -.028 | -.0234 1316 | ~.036| -,028| 1,675 1.463
8.0 | ~.014 | =, 015 | 1248 | 1l.144 | -,015 | ~.013} 1,30.3| 1.823 | ».021 | -.019 | L.421| 1.386 | =.028| «.018] 1.6@26] 1.474
9.0 |-.012 | =006 1.149 |'~,014 | -,007 1.228 =o019 | =011 1. 340 =024 -,011| 1.888| 1.477
10,0 [=.004 | =,005 1.140 =.008 | -.006 1.£223 =010 | =, 005 1.358 -, 014 ( -.000 1.477
1.0 .007 | «,001 L.1% '} .006 |0 J 1.838 «002 | 005 1.343- ~.003| =.004 1.482
12.0 | 006 | 011 1.200°] .DO5 [ 013 l.269 .0021 .o0A|. 1,570 || -.008| ,002 1.494
14.0 | -.004 | LO11 1.279 | -.005 | .ULUB 1,534 | -.007 | 005 l.418( -.011| -.001 1.519
1€.0 | -.003 | -,008 1.240 | -,014 | -, 008 l.%85 | -.018 | -.0L1 1.48) | -.018) -.016 1.543
18.0 | 010 | -.008 1.384 +010 | -,.007 1,424 L0008 | =008 | . 1.481 004 | -,009 1.561
21.0 013 <0035 1.444 013 »003% (. 1.475 «009 001 | 1.528 007} -,002 1.590
24.0 .010 -001 1.492 - «010 |0 1.518 «007 | =.002 || 1.5566 +00b | «,003 | 1.6L8
37.0 | 001 | .O02 1.630 001 | 003 1,852 | -.001 | Q01| 1.564 | -.001| -,001 1.638
31.0 | 002 | .002 1,553 003 | 003 1,570 | O +00L | & 1.508 | -.001| 0 1.647
55,0 | -.0R0 | -.025 ~o 008 | =,024 -.019 | -,086 -.081| -.028
37.0 1.899 .- 1.63 | 1,850 1.689
40,0 | -,008 | =015 . -.008 | -,014 ) =011 | =016, «e0l1l{ -,01l8
45.0 | =013 | -, 003 - 012 | -, 012 -,014 | -,014 - 0ld | «.014
(b) Circomferential distribusion of Gpe.

Sta~ Outer shall, external Quter shell, external Outer shell, external Outer shell, external

—> | 180 bl 540 720 189 36° 540 720 189 56° 540 729 189 360 549 780

0.5 10,109 | 0,115 0,113! 0.114 | 0.079 [0.084| 0,086} 0,084 [ 0,013 |0.0L7 | 0.021]| 0,018 §-0.086|-0.077 |-0,067 |-0.074
14,0 {-,007 | o011 | ~4008; .010 || =.008 |~.010| -,005: ,010 [f -,011 |~-.003| -.008| .004 | -.015| -.018| -.014 =001
43.¢ {-.011 | ~.020 | -, 011 | -.005 § -.011 |-.009 -0 ~,012 | -.018 | -.00L | -.002| -,004 | -.0035| -.015 | -.004| -.014
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TABLE V ~ EXTERMAL AND INTERNAL PRESRURE COEFFICIENTS OF NACA 6-INCH RAM-JET CONFIGURATION FOR

FOUR ANGLES OF ATTACK AT FREE-STREAN MACH NUMBER OF 1.79 WITH MODEL RQTATED 180° ~ Continued

WA

E:: a = 3°; mz/my = 0,760 I a z 3% mg/my = 0,728 [ o = 5% me/my = 0,617 H & = 3%; my/my = 0.563
- (a} Continmued, Longitudinal distribution of Op.
Outer shell Center Cuter shell Centar Outer ashsll Oenter Outer chell Center
- vody body body
Exterual |Inter- External |Inter- External |Inter- External |Intar-
nal nal nal nal
e—> | ©° 0% | lgec 180° o0 90° | 180° 180° o° 90° ;180° 180° oo 90% | 180° | 180°
1,6 ’ 0,369 0.370 0,410 0.860
=1.0 «A30 « 855 1.809 l.287
=0,5 1,284 1.283 1,345 1.570
0 1,201 1.244 1,325 1.568
0.5 |0,BB4 | 0.107| 1.066 1.154 | 0.174 | 0.060| 1.169] 1,216 || 0.072(.0.053| 1.28028| 1,534 | 0,018(~0.083| 1.555| 1.387
1.0 | .188| . 1.371| 1.038 101 | .015| 1.376| 1.146 «043| -,04b| 1.413| 1,514 +0 =.077| l.480] L.382
1.5 »094 .035; 1,244| 1,041 +084 +005| 1,3882) 1,165 .038| -,0358| 1.583( 1,541 +016] -.062| 1,606| 1.411
B.0 | 065 | =,018| 1.834| 1,058 +M42 | =029 1.701| 1.168 .016| =-,068| 1.709| 1,565 «003| = 077| 1.686| 1.453
a8 .0%8 | -,026 .832| 1,084 .018 | -,038 .903| 1.R12 =s003| ~,080| L.215) 1.585 || -.014| =-.073| 1,302 1.461
5.0 | 016 | =,033| L.445| 1.074 .008 | -, 043| 1.486| 1.809 | -.008| -,0823| J.548] 1.585 | -.018| -.073| 1.563| 1.451
4.0 ] 012 -,031| ,B18| 1.058 007 |-=,040| ,964| 1,195 || =,008| «.0535] 1.182| 1,379 || =,0k4| -,068| 1.280| 1.448
B.0 013 | -,038 841 1.085 L00B | -.034 .,964| 1.202 =.001| -.,045| 1,162]| 1.380 || -.008| -.048( 1.244( 1.448
8.0 | 018 | 024 1.33.| 1.088 «007 | =030} 1.331| 1,81 § -.001]| ~.035] 1.390| 1.385 || ~.008] =-.0368| 1.43G| l.440
Te o013 | -.019) 1.6854| 1,112 008 | -.022| 1,786] 1.286 «COL| -,026| 1.720]{ 1.388 || =-.008| =.089| 1.705| 1.450
B.0 | .016| -,015| 1.034| 1,130 ,010 | -.014| 1,164| 1,230 +004] -.010| 1.338{ 1,380 +001| -,025| 1.404| 1,450
9.0 ] .014| -,005] 1.802| 1.113 +010 | «.007] 1,755 L.219 «008| =.012| 1.703| 1.3%7 «0035| ~,016] 1.600]| L.458
10,0 «020 | -,008 1,060 +016 | -.008 1.189 «011| -.014 1.368 «008| -.018 L.423
uio .021 -.m 1.085 .030 -.004 1-199 .016 -.009 1.569 .Oli -.013 1.‘2*
12,0 | .03l ]| .001 1.142 +029 | -.002 1.237 «028] -.008 1,303 »0B3} «,008 1,440
14,0 ¢ 01810 1.243 «016 | -,003 1.514 «014| -.008 l.431 ] .011| -.008 L.477
16.0 | +004 ] «.017 1.316 .0035 | -.019 1.375 || -.00L| -.03L 1,472 | -.003] -.024 1.511
18.0°| .011| -.01% 1.371 »009 | -.019 1.42) «007| ~,020 1.606 »008| ~.020 1.638
21.0 | .02l | -.006 1.4456 2018 | «.007 1.485 .08 ~.008 1,552 +015| ~,009 1.579
£24.0 +010 { -,008 1,502 +0L7 | =, 000 1634 »018| -.009 1.580 «014| =-,011 .81
2'7-0 .00'? =-.007 1.“0 om7 -.OOB 1.588 .M "-007 1-618 .005 "-008 1-635
31,0 | .008 | ~.004 1.566 «008 | -.006 1.684 «007| -.008 l.825 +006| -.007 1,643
36.0 |=.017 | -.030 -+017 | -.031 || =.018| -«,03L =.01l8] =.032
37.0 1.608 f l.621 1.862 1,863
40,0 |=.008 | «.021 -.007 | -.0%2 - =006 -,081 =006 -,028
45.0 |-.011 | -,009 -.012 | -.019 -] ~.01l] -.010 ~.011| =-,019
(b} OContimued. Circumferantial diatribution of Cpe
Sta= Outer shell, external Quber ahell, externsl Outer shell, extérnal Ouser sbell, oxternal
tio
04 180 x50 540 720 190 360 540 TR0 182 x50 540 720 180 3680 B4o 720
0.5 |0.228 | 0,211 O.184| 0,148 | 0,177 | 0. 61| 0.134| 0,000 § 0.073| 0,065| 0.043{ 0,007 | 0.020| 0.006)|-0,012|-0,047
14,0 | 012 | .004| .0OB| ,008 +010 | .003| -.001| ,.O0OB +007| =.001| =.004| .00 «004| =-.003| -.007| .001
43.0 | =.008 | «u009| =.014| -,019 § -.009 | -.011| -.0L6| -.020 } -,008{ ~,011| -,008( -,01% | -.008| -,001| -.00L5] -.020
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TABLE V -~ EXTEAMAL AND THTERNAL FRESSURE COEFFICIENTS OF NACA 8-TNCR RAN-JET CONFI(URATION FOR
FOUR ANGLES OF ATTACK AT FREE-STREAN MACH NUMEER CF 1.79 WITH MODEL ROTATED 180° - Concluded

A

Bta~ a = 8% my/m; = 0,786 o = 60} mg/m, u 0.754 a & 10%; 23/, x 0,768
(4) Conoludad. Longitudinal distribution of o
Quter ahell Center outer shell Centioz outer shell - Center
body body body
Extornal Inter~ External Inter- External Inter-
nal . nal nal
o> Qo 80 | laoo 1800 oo 900 1800 1800 00 900 1800 1800
-1.5 0.304 0.303 0,861
-1.0 411 . . 687
=0,6 1.108 1.131 )
0 1.219 1.280 P2
0.5} 0,337 | 0.100 | 0.987 | 1l.214 0,528 | 0.075| 1.082 | 1.273 | 0,487 | 0.139 | l.268 1,104
1.0 »213 <041 | 21.808 | 1,117 . 802 <026 1.377 | 1.218 . 558 070 1.456 | 1l.212
1.6 177 L0268 | l.2e1 | 1.008 +157 +016| 1.381 | 1.204 . Ot | 1,147 1.217
2.0 «126 | =011 1.004 .18% | -.018| 1,382, 1.218 222 | -,001( 1,975| 1.182
2.6 «09B | ~=,021 | ,885| 1.104 002 | -,028 .T42 | 1.828 .189 | =-.018| 1,014 | 1,188
S0 077 -, 032 | 1.416 1.088 +0T4 =, 036 1.490 | 1.217 .o 168 -,083 1.380 1134
4.0 067 | -.082 .815 | 1.043 .064 | -,038 JAT | 1l.leR 148, -,004| 1.386| 1.078
5.0 <080 | -.030 815 | 1.047 059 | -.035 875 1.190 o154 | -.035 051 | 1.05¢
6.0 066 | -,027 | 1,284| 1.064 054 | -,028] 1.279| 1.203 |' .124 | -.0%0| 1,326 1,084
7.0 2068 | -,086 | 1.202 | 1.090 «060 | -.086| 1.260| 1.205 15 | ~.043| 1.000 [ 1.086
8.0 049 | =025 | 1,023 | 1.110 £048 | -,025| 1,186! 1.20% <107 | ~.048| 1.329 | 1.100
. 9.0 048 | -.025 | 1,837 1.057 045 | -.025| 1.8307| l.l6® +099 [ ~.051( 1,973 | 1.038
10.0| ,051 | -.027 o944 .060 | ~-.088 | 1,008 [ .100 | -,080 | .86t
11.0| .O54.| -.025 N1 «052 | -.028 1,105 .105 | -.088 | . 620
12.0 i 2054 | ~.0BT | | . 1.068 053 | =.026 ! p 116 .3 <106 | ~.077 | 7L
f14.0 || ".050 | -.0®9 §. 1.19) <060 | =.030 1.883 2105 [ =.091 1,137
16.0| .032 | -.047 1.879 +051 | -,048 " 1.538 .087 | -,110 1.042
18.0 .021 | -,048 1.247 .08 | -.040 1,397 070 | ~-.128 1,320
B1.0 2036 | -.032 1.435 L0398 | -,053 1.475 2078 | -.210 1.421
4.0 [© L0386 | -.034 1.500 «035 | «,0356 1.654 .07 | =208 1,497
27.0 | LORR | =.083 1,840 083 | «.055 1.567 +080 | ~.104 1,534
31.0| L0211 ] -.028 | 1.56% ] .08 | -.027 1.583 049 | ~.086 1,566
55,0 | =.006 | -4053 ~a004 | -,054 JO0R2 | ~.100
37,0 |- 1,808 1.680 1.502
‘0.0 4 -005 --0‘5 -004 -.0‘6 + 027 ¢-101
45,0 || ~,00) | -.042 - Q02 | -.043 ' .018 | -.098
(b) Conoluded. Cirsuaferential distribution of t_zp_.
Bta- Cuter shell, extermal outer shell, external Outer shell, exteropal
tion
6—> | 1g° 380 540 720 180 34° 54° 780 18° 35 549 729
0,6 0,540 | 0.305 | 0,264 | 0.163 0.532 | 0,298 | 0,340| 0,169 || 0,477 | 0,433 0.350| 0.274
1‘.0 .0‘1 om .m -.wﬁ L] .m .m "-ms -095 -053 .014 --033
43,0 +001 | -.013 | -,087| -.048 =001 | =.011| -.028| =.042 +Olé | =,007| -,056| ~.094
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TABIE VI - EXTERNAL AND INTERNAL PRESSURE CORFFICIENTS OF MACA 8~INCH RAM-JEY CONFIQURATION
FOR FOUR ANGLES OF ATTACE AT FREE-3TREAM MACE NUNEER OF 1,99

AR

Sta~ ] (] ] (]
ttonl & 2 97 mg/mg = 0,860 a =07 me/m, & 0,850 e 8073 my/m, & 0,783 e =03 my/my 5 0,084
{a) Longitudinal distribution of cp.
Outer shell Center Outer shell Center Outer shell Center outer shell Center
body body body
External |[Inters External (Inter- External |Inter- External |Inter-
nal. nal nal nal
o—> | 180° | 870% | 00 o° 180° | 870° | oO° 0° 180° | g10° | o° [ 180° | g2%0° | of 0°
«1,6 0,400 G, 403 0.400 0,410
-1-0 .1'[9 1480 .480 1973
0.6 715 «TR2 l.241 1l.468
0 1.291 1.34 1.363 1.414
0.5 | 0,194 -0.001| 1.8233| 1.1%8 | ©.101| -0.003| 1,312 1.182 ]| 0.119|-0.010] 1,398 | 1,209 | 0.007|=0.038| 1.528| 1.573
1.0 .097 .091]| 1l.150| .B842 .087| .082) 1,241| ,360 2062| <056{ 1.344| Ll.102 | =.001| =.007| 1.500| 1.327
X.b «065 +058] 1.097 -876 068 «058 | 1.206| 1.018 « 043 +058| 1l.321| 1.166 -, 001l =,007| 1.480] 1.374
2.0 .02§ .018| 1.033| ,.B9R .026| .011| 1l.168| 1.069 .014| O 1,297 1.209 | ~,015| -,028| 1,478| 1.418
2.0 003 «194]| 1.018 -098 -2 001 «169{ 1.1535| 1,128 -, 000 .115| 1,888 1.856 ~.030 +O41 | L.4T8| L.453
3.0 | =-,007| -.0L1B +986 81~ =010 -.015%| 1,140]| 1.119 ~,016| =,019| 1.876| 1.267 w,032| «=.0B6| 1.467| L.458
4,0{ -,010| -.016| .BG0{ .B50 | -.013 =,0L7| 1.1Y6| 1,107 | =,018| -.081| 1.262| 1.256 | ~-.031| .O33| 1,464 1.459
6e0 | =, 009| ~.013 700 « 762 =,012] «,015| 1l.129| l.13L =-.016| -.018| 1.870| 1.268 =,026| -,088| 1.467| 1.408
6.0 | =, 007| -.013 - 509 .38 =010 =-,012| 1,156) 1.158 | ~-.014| -,016| 1,886]{ 1.285 =4021| =,086| 1.478| 1.472
Te0 | =.003| =,007 +» 6B «568 =007 =-.008: 1,197 1.198 =o010] «,013] 1,310 1.308 =019 «080| 1.487| l.4B6
8,0} -, 004} ~,008 . 529 «478 | -.000| ~,008| 1l.825! 1.2830 | =-.012| -,010| 1.328 | 1.388 | ~-.080| .020| 1.497| 1.497
9.0| =006 -.006| .515[ .428 [ -.007] -.005] 1.250{ l.232| =-,010| -,007| 1.532 =, 019| ~,012| L.500
10.0 | =003 -.008 «741 | -.006 =-.008 l.228 | «.000| -,007 ‘ -e0ll] =.,011
11,0 +001| =.005 . «s008| -«.006 l.244 | ~-.007| -.004 1.345 =.008( ~,008 1l.514
18.0 .008 -.005 .4'71 -om '.006 1-234 -.m -.00'7 1-573 -.008 -.008 1.529
14,0 «003] .00} « 3B 001 «001 1,558 ]| =.008 L.45l | -.005| -.004 1,641
16.0| .005| .003 +B36 003 003 l.414 003 .003 1,475 | -.00L| -,004 1. 587
18.0| .0l0f .00 o4 <011} .004 1,458 .010| .006 1.511 «006| ~4001 l.611
8l.0| .O0L4 « 007 1.086 «0L4 «007 1l.518 014 016 1.5680 + 009 002 1,846
24,0 | .0L7 +0l8 1.181 <018 016 1l.5680 017 +00b6 1.806 013| .0BR 1.6%77
27,0 | =007 «004 1.287 =007 008 l.614 -.009 +008 1.6456 =,013| ,001 1,708
SLa0| 004| -.031 1.323 008 -.0I7 1.839 +005| =,019 1.886 «002| -,0R0 1.721
36,0 =,081] -.034 -,017 -.032 =, 006 034 -,020| -,034
37.0 1.400 1.6805 1,714 1,749
40.0 | ~.01lB| =086 -,011| -.026 Q01| -,038 «e018| =,035 :
4540 | = 01l1| «.085 -,010| -,085 ne010| ~.038 -, 012} =-.,0RB
(b) Oircumferential distribution of Gp.
:::; Outer shell, external Outer shell, external Outer shell, oxternal Quter chell, uxternal
0—>|198° | m1e® | 224° | 252° | 108° | £16° [ 2340 | 252° | 108° [ sae° | 2340 [ese® | 2980 | 8160 | 2340 | amec
0,56 | 0,200} 0,203] 0.199| 0.197 | 0.17¢| ©0.178| 0,178 0.172 0,1R2| 0.187| 0,188 0.119 0.012| 0.014| 0,016| 0,009
14.0| .003| .00l «001 .001 | -.001| -.002| «o00R| =,001 § =,004| =,005| =~.0065| -,005 | -.003| =,005| ~,006| ~.008
43,0| -.011| -.,008| -,011| =-.018 =,010{ =-,008| -,010| ~.011 =000 | =,007| =,01L0| «,010 =011l | =009 | «.011| =.012
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TABLE VI - EXTERMAL AND INTERNAIL PRESSURE COEFFICIENTS OF NACA 8=-INCH RAM=JBT CONFIGURATION
FOR FOUR ANGLES OF ATTACK AT FREE-STREAM MACE NUMBER CF 1.99 ~ Continued

IR

E::; o = 3% "5/“‘0 z 0'859. [ } ~8’:'; ma/mo z 0,837 - a = 5% "':5/“0 = 0,789 a = 6% m‘s/no 3 0.855
{o) Continued. Longltudinal distribution or Cpe
Outer shell Center Cuter shell Center Otter shell Canter Outer shell Center
body - body body body
External |Inter- External |Inter-~| - External |Inter- External |Inter-
nal nal nal nal
9—> | 180° | g70° o° Q9 180° | gmo® 0° o° 1809 | g70° Q° 0° 180° | 270° o° oo
=L.5 0.480 0.47¢ ' C.481 0,558
-1.0 «75 - 559 +» BoD » &8T5
«0.6 .BO7 +B24 1.1683 927
V] . 1.387 1.308 14525 1.227
0,5 | 0,094 0,0035| 1.130| 1,106 | 0.068|-0.006| 1l.22B| 1.131 0.054|-0.007| 1.306] 1.1786 0.00b | 0.007| 1.147) 1.068
1.0 | .028| .096| L.033} .749 014 L084] 1.158| .826] -.003| .068| l.361) i.002 ) ~-,058| .lOB| .BA7; .67
1.3 . 004 ,062 <953 « 681 =.004| L055| 1.144 944 -+ 017 044 | 1.263] 1,080 - 0b4 087 «826 « B4
2,0 | ~. 025 .018 872 .922 -, 017 .013} 1.122]| 1,015 -,036 +007]| 1,254 1,148 -, 073 «O23 « 877 +503
2-5 -.O‘H- clgg .9”2 3389 -.048 .175 1.122 1.002 i '0065 1135 1-254 1-20’7 -.(BB 0200 1704 1536
3.0 | -.050 | -.009 950 898 -.086] -.016]| 1.117| r.097 -.080| -.018| 1.231| 1.217 -4 095 | -.008 +9EL +986
4u0 -1050 -'011 -849 .915 "0'52 '0015 1-111 11099 “0055 -.Olﬂ 1-251 1I226 -ooea '1012 1955 1852
Ba0 | =oO44 | », 01| 78| 764 | =.048| =o016| 14136| L1834 | =.0580] «~.017| 14249 1,240 | «.076| ~a013| LT771L| 762
8,0 | -.039 | -.011 « 804 « 869 -.064| =-,016]| 1.167| 1.165 =048 | =,018| 1,271 1L.273 -, 068 -.0L7 »705 +E94
7eQ | ~2033 | -.009| .66l .564 | ~.036] -.014| 1,210| 1,216 -.038| -.,0L5| 1.,305| 1.209 | -.066| -.018| ,657| .593
8.0 | -.029 | ».009| .6528| ,485 | -.031| ~.0L4| 1.247| 1.249 ]| ».055| ~.013| 1.328| 1.330 | ~-.0854| «-.0016| .529| .404
90 | =025 | =,0068| .558| 457 =.028| =,008| 1.,R62| L.268 | =~.082| =.010| 1.337| 1.340 | =.043| -.017| .647| .666
10,0 | -.020| -.006 « 703 ~024| -.009 1.262 =020 | ~.008 1,340 -,019 | -.0B4 778
11.0 | -.018 | -.004 . 820 -.022| =-,009 1.284 -.016( -.008 1,568 =012 | =-.0RG +593
12,0 | «.015 | -.008 440 || =013 -,011 1,319 -.006( -.011 1.386 ] ~,007| -.0351 4581
14.0 +001 | -,007 « 569 002] =-.011 1.384 -,002( =,010 1.441 ~,002 | -.033 - 324
16,0 | 007 | =.006 +880 «008| ~.009 1.432 +008| =.008 l.482 +006| ~«,034 +865
18.0 «011 | -.002 «989 011l ~.007 l.489 .009| =.006 1.518 01| -.033 »975
21.0| .027| »~.008 1.115% «O0R6| ~.006 1.518 2024) =.00% 1,661 02l | -.032 1,104
24,0 .009| L010 1,202 «008] LOO7 1,568 +008| 008 1.599 <005 | -.021 1.192
27.0 | -.012( O 1.281 =,018]| =-.004 1.601 =013 -.003 1.638 -.012 | -,.026 1.260
310 | 005 =,024 1,333 «005] =~,026 1,627 .004| -.025 1. 682 «005¢ ~,0560 1,331
35-0 "-018 -.0‘0 "n&é -.059 -0020 -.0"!0 -.020 -.064
3T.0 1.409 1.8585 1.710 1.393
40.0 | -.008 | -.034 ~a0l1] ~.033 =:Q1lQ| -.03% -, 006| -.058
43,0 | =.008 | -,052 =.011| =.,0352 =.008| -.052 -«008 | ~,057
(b} Continued. Ciroumferential distribution of Cpe
B';a- Outer sbell, external Outer sbell, external OQuter ahell, external Outer shell, externmal
tien
e—» | 198° [ 216° | 234 | 2580 198° | 2816° | 234° | 2529 1989 | 816° | 234° | gB2° 108° | 216° | 2334° | 252°
0.6 0,165 0.1232) 0,141| 0.168 0.071] 0.094| 0.116i 0.14l1 Cc.,042| 0.060| 0.083| 0,107 0,019 | 0.,045| 0,083 | 0,142
14.0 | -.002 | -.006| -.007| -,008 (| -,003; -,008| -,008, =-,007] -.006| -.,010| -.011| ~,008 | =.007| -.020[ -.031| -.0%7
43,0 | -.008 | -,011| ~.013| =-.015 f ~-,013| ~,014 -.016'I -.022] ~-.008| ~,011| -.005| -.00L7 } -,012| -,017| -.0R2| -,034

al -
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TABLE VI - EXTERNAL AND INTERNAL PAESSURR CORFFICIENTS (P NACA S-INCH RAN-JET CONFIQURATION

FOR FOUR ANGLES OF ATTACK AT FREE-STREAM MACH HUMBER OF 1.%9 - Consluded

2035

JBCA

g::; 4 » &) my/m; = 0.840 e 2z 6} my/m) = 0784 a 7 10%) ne/my = 0,037 e = 10%; mg/m, = 0.818
{a) Conoluded., Longitudinal distribution of GP'
Outsr shell Genter Outer shell Center Outer shell Center Outsr snell Center
body body body body
External |Inter~ External |Inter- External |[Inter- External |Inters
nal, nal nal nal
o—>| 180° | 270° o° o° 180° | 2700 180° | 270° o° o° 180° | 2700 09 o°

=L.,b 0.580 ¢, 086 0.674
=1.0 +880 <798 «801
-0,5 D83 1.139 1.187
4] 1.3567 1.190 1.199
0,5|-0.028| G.,008| 1,513 1.076 | -0,069|-0.003 =-0.105| 0.011| 1.028 +980 | -0.138| 0.008] 1,491 087
10| -.055]| .091| 1.054] .T780|] -.0?74| .072 ~e116| <111 .880| L,670] «.145{ .l07| .B@B| .GBG
l.6] =.064] .060| 1,078 .808 ] =-.078| .040 =.119| .O7b| .738] .4£9] -.143] ,070| .88 .48l
2,0 -.079| .007| 1,080 .987]| -.088| .023 -.128| .028| .588| .472| ~.145| .028| .964] 920
2.6| -.093| ,182| 1,007 L1l.067] ~.108{ .140 =139 | JR35| J507| 483§ -.1l67| . l.012| .987
3.0| =.008| -.,011| 1,104] 1l.088 ~a104| -,015 =137\ -,002 - 518 2422 =»153| ~.008] 1.041] 1,020
4.0| -,003( -,015{ 1.112( l.108 [ =-,007| -.020 -4122| «,011| .80B| .865[| ~.156| ~.013} 1.086| 1.089
5.0 =4081 | =o0L7| 1,145 l.145] =.084| ~.020 =4110| -,019| .8056| .B2O0| =~.124| -.020]| Ll.145| l.1l48
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Figure 22. - High-speed schlleren photographs showlng oscillation of bow wave. Free-
gtream Mach number, 1,89.
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Figure 22, - Concluded. High-gpeed schlieren photographs showing osgocillation of bow
wave. Free-stream Mach mumber, 1.99.

GO E—

57






12

NACA RM E50Jz6a

1.0
&
} .9 "\‘N?
[}
B———0 - 1T
%’ i T
®
8 08
g o NS - é
o —= ' ; |
2 | T
)
& 0'7
P
; L
P
3 —=——~—Shock oscillation Free—-stream
.6 MachMmmber
. 0O
(o] 1l.59
..52 o 1l.79
“ O 1.99
=
&
©
: 197
B .24
: )2
= /c(
3 .16 s d
h Zal
-
7 e
g 7'
- A
B <08 o
3 2
5 Z
o
. [
0 o2 o4 «8 1.0

«8
Mass-flow ratio, mz/mg

Flgure 23. — Varlation of total-pressure recovery and combustion-—
chamber Mach number with mass—flow ratio at zero angle of attack
for three free-stream Mach numbers.

i



60 wdNEENSET NACA RM ESQJ26a

i i
T < —_ ]
<t — —_ ' )
) S——— = o 4%0a/%
- 40 O 4Po_o/Pg
& 0Pp_z/P,
Free—-stream —— == Shock osecillation
Mach number
a I
«20 "0
1l.59 j
p——FF o
2 5
} 0 #—Q
3
640
+
d "
A
L]
[47]
S 1.79}
§.20
D—--P-w'.&——- O
i e
£
i L
4‘?.;,‘ 0 & B St o o 2
0
[
« 40
1,90 !
' Ct::ﬂ&q;:::- -1 —0
20
_ _/o@
e 10 |
° 2 4 o6 8 1.0

Mass-flow ratio, mg/ho

Figure 24. - Components of total-pressure loss at zero angle of
attack for range of mass-flow ratios at three free-—stream

Mach numbers.



NACA RM E50J26a GONETIIRT. 6l

Free-=stream
Mach number
Mo
o 1,59
|} 1.79
Lo 1,99
o
é S —=———8hock oscillation
&1.0 ul
a3 T %o _
£ | i
ts o0
-t ot
33 11
g .8 S
2 3
T — —_— ‘ ]
<l — —_— —
N {
o~ <
1.0 -
2%
-l @ ]
1) 3 \‘\
o o (lﬂ\Q\\\ -
"g’}’a [ <P,
m Q‘ ~~\\ g = e
gﬂ? .‘\~_ﬁ~ \
e —
S0 (L
= ot
N-D L
P o 06 O
Nk
o] d ?
o4
/-]
8 g Y o
e [
O
24_, o2 = AD/,An—y
s 5 /'Q_D,.—:G———o——o/
£a o —
F =
24
© 0 ]
&o o ) o4 .6 .8 1.0

Mass-flow ratio, mz/mg

Figure 25, = Subsonlc~-diffuser characteristics at zero angle of
attack for range of mass-flow ratios at three free-stream Mach

numbers.

R——



62

Local Mach number, Mj

NACA RM E50Jz6a

\\\ .

Ylglp

Mass—flow ratio
mg = C.79

/i ._
e / ' ) .77
/0 _

4 X\
/ %
x 3
[IRE-sa 23N
e ' ’ﬁ} : \
V4 \ W
.1 ’/E/J — 0,54 \\Q
ANNENN N
%0 .8 .6 .4 Y o N .4 .8 .8 X.o

Redius ratio, n/rz

Figure 26, ~ Varlation of Mach-number distribution at combustion-chamber inlet for sever
mass~flow ratios at zero angle of attacke Free-=stream Mach number, l.78.

o) gmoicn ;v rag

al

G

ST AN

o L)



"NACA RM E50J26a g
Angle of
attack
1.0 (deg)
(@]
& o 0
%) ] S
R o 6
3 A 10
.9 foﬁm
8 &
(]
:
o .8
’-{ L ]
N
o
2 e
B4
.7
.32
>8]
-
&
(2]
5.24
[+
Ko
©
]
£ .16 /ﬁp
Q
- &
K
T
o
-~ .08
» 'Y
0
3
8 |74 ~wa
/ 1
o .2 ’4 .6 .8 l.o

Mass-flow ratio, mz/mp

(a) PFree-stream Mach number, l.59.

Figure 27. = Variation of total-pressure recovery and combustion-
chember Mach number with mass-flow ratio at four angles of
attack for three free-stream Mach numbers.
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Pigure 27. — Continued. Variation of totgl-pressure recovery and
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angles of attack for three free-stream Mech numbers.
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